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Harvard University 


The Lawrence 
Scientific School 


offers four year courses of study leading 
to the degree of S. B. in Civil, Mechani- 
cal, and Electrical Engineering, Mining 
and Metallurgy, Architecture, Landscape 
Architecture, 


Forestry 


Chemistry, Geology, Biology, Anatomy 
and Hygiene (preparation for medical 
Schools), Science for Teachers, and a 
course in General Science. For the cat- 
alogue and information, address J. L. 
Love, 16 University Hall, Cambridge, 
Mass. 
N. S. SHALER, Dean. 


University of the South 


Sewanee, Tennessee 


DEPARTMENTS 


Academic Medical 
Theological Pharmaceutical 
Law Preparatory 


The University of the South is situated in the 
center of its woodland domain of 10,000 acres 
on the summit of the Cumberland Mountains, 
2,000 feet above sea level. 

Open from March to December, the academic 
year being divided into three terms. Students 
from other Universities may attend the sum- 
mer session, July 3 to September 26, in any 
department. 

The University domain is being lumbered in a 
scientific manner under the direction of the 
Forest Service, U.S. Department of Agricul- 
ture, and an unusual opportunity is afforded 
for the preliminary study of forestry. Sewanee 
presents an exceptionally attractive field for 
the study of geology, and forest and field 
botany. 

For further information address 


THE VICE-CHANCELLOR 





Accurate estimates of standing timber, 
valuation surveys and working plans 
made, and expert advice on any logging, 
lumbering, or forestal proposition furn- 
ished by 


C. A. SCHENCK & CO., Biltmore, N. C. 


Consulting Forest Engineers. 





Foresters and Botanists will find profit and 
pleasure in : 
Important Philippine Goods 
The standard reference book for Philippine 


forests. By Capt.G. P. AHERN,Chief of Philip- 
pine Forestry Bureau. 42 large colored plates. 


Price, $3.00, 
Forestry and Irrigation Book Dept. 





California, Alta, Placer County 


AGASSIZ HALL 


is a boys’ Preparatory School in the Sierra Ne- 
vada Mountains. Its boys are encouraged to 
ride, row, swim, fish, hunt, trap, snowshoe as 
out-of-school aids toward developing healthy 
manhood 








Fast through train service to all points 
from Chicago, Milwaukee and Peoria 
on the East, to Omaha, Denver, the 
Black Hills, Salt Lake City and the 
Pacific Coast on the West, and north- 
ward to St. Paul, Minneapolis, 
Duluth, Superior, Ashland, Mar- 
quette and Sault Ste, Marie. 


Ghe Best of Everything. 


W. B, Kniskern, 
P. T. M, 
Chicago, Ill, 
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American Forestry Association 
President—HON. JAMES WILSON, 


SECRETARY OF AGRICULTURE. 


The American Forestry Association was organized in 
1882, and incorporated in January, 1897. It now has nearly 
three thousand members, residents of every State in the 
Union, Canada, and foreign countries. It has at all times 
been active in promoting measures tending toward the proper 
utilization of the forests and their protection from destruc- 
tion by fires and wasteful use. 

‘Lc objects of this Association are to promote : 

1. A business-like and conservative use and treatment 

of the forest resources of this country; ~ 

2. The advancement of legislation tending to this end, 
both in the States and the Congress of the United 
States, the inauguration of forest administration 
by the Federal Government and by the States ; 
and the extension of sound forestry by all proper 
methods ; 

3. The diffusion of knowledge regarding the conserva- 
tion, management, and renewal of forests, the 
proper utilization of their products, methods of 
reforestation of waste lands, and the planting 
of trees. 

The Association desires and needs as members all who 
are interested in promoting the objects for which it is organ- 
ized—all who realize the importance of using the natural 
resources of the country in such a manner as not to exhaust 
them, or to work ruin to other interests. In particular it 
appeals to owners of wood-lands, to lumbermen and forest- 
ers, as well as to engineers, professional, and business men 
who have to do with wood and its manifold uses, and to 
persons concerned in the conservation of water supplies for 
irrigation or other purposes. 

The American Forestry Association holds annual and 
special meetings at different places in the country for the 
discussion and exchange of ideas, and to stimulate interest in 
its objects. Forestry and Irrigation, the magazine of author- 
ity in its special field, is the official organ of the Association, 
and is sent free to every member monthly. Its list of con- 
tributors includes practically all persons prominent in forest 
work in the United States, making it alone worth the cost of 
annual membership in the Association. 

The annual dues are, for regular members, $2.00, for 
sustaining members, $25.00; life membership is $100, with 
no further dues. Any person contributing $1,000 to the 
funds of the Association shall be a Patron. 

H. M. Surer, Secretary. 
Address: P. O. Box 356, Washington, D. C. 
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ORGANIZED APRIL, 1882 INCORPORATED JANUARY, 1897 
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American Forestry Association 


OFFICERS FOR 1905 


President 
Hon. JAMES WILSON, Secretary of Agriculture 
First Vice-President, JAMES W. PINCHOT, Washington, D. C. 


Recording Secretary Corresponding Secretary 

EDWARD A. BOWERS, New Haven, Conn. H. M. SUTER, Washington, D. C. 
Treasu.er, OTTO LUEBKERT, Washington, D. C. 
Directors 
JAMES WILSON HENRY S. GRAVES EDWARD A. BOWERS 
WILLIAM L. HALL B. E. FERNOW GEORGE K. SMITH 
OTTO LUEBKERT F. H. NEWELL WILLIAM S. HARVEY 
GEORGE P. WHITTLESEY GIFFORD PINCHOT 
Vice-Presidents 

Sir H. G. Joly de Lotbiniere, Victoria,B. C. William Trelease, St. Louis, Mo. 
Charles C. Georgeson, Sitka, Alaska. Charles E. Bessey, Lincoln, Neb. 
John L. Kaul, Birmingham, Ala. Frank W. Rollins, Concord, N. H. 
B. A. Fowler, Pheenix, Ariz. John Gifford, Princeton, N. J. 
T. P. Lukens, Pasadena, Cal. William F. Fox, Albany, N. Y. 
W. G. M. Stone, Denver, Col. C. A. Schenck, Biltmore, N. C. 
Austin F. Hawes, New Haven Conn. Wm. R. Lazenby, Columbus, Ohio. 
Henry M. Canby, Wilmington, Del. S. C. Bartrum, Roseburg, Oregon. 
John Joy Edson, Washington, D. C. William A. Little, Perry, Okla. 
Elihu Stewart, Ottawa, Ont. J. T. Rothrock, West Chester, Pa. 
Chas. H. Herty, Green Cove Springs, Fla. George Peabody Wetmore, Newport, R.I. 
R. B. Reppard, Savannah, Ga. George H. Whiting, Yankton, S. D. 
J. T. Pence, Boise, Idaho. Wn. L. Bray, Austin, Texas. 
Chas. Deering, Chicago, III. Luke Lea, Nashville, Tenn. 
W. H. Freeman, Indianapolis, Ind. George L. Swendsen, Salt Lake City, Utah. 
Hugh P. Baker, Ames, Iowa. George Aitken, Woodstock, Vt. 
George W. Tincher, Topeka, Kansas. D. O. Nourse, Blacksburg, Va. 
S. C. Mason, Berea, Ky. Thomas L. Burke, Seattle, Wash. 


A. D. Hopkins, Morgantown, W. Va. 
KE. M. Griffith, Madison, Wis. 
Jos. M. Carey, Cheyenne, Wyoming. 


Lewis Johnson, New Crleans, La. 
John E. Hobbs, North Berwick, Me. 


Edward L. Mellus, Baltimore, Md. Wm. Little, Montreal, Quebec. 
Alfred Akerman, Boston, Mass. | Geo. P. Ahern, Manila, P. I. 
Filibert Roth, Ann Arbor, Mich. Wm. R. Castle, Hawaii. 
Samuel B. Green,St. Anthony Park,Minn. | J. H.McLeary, San Juan, P. R. 


Annual Dues, £2. Life Membership, with exemption from further dues, $100. 
Sustaining Membership, $25 a year 
FORESTRY AND IRRIGATION is the official organ of the Association, 
and sent regularly to all members 


APPLICATION FOR MEMBERSHIP 











To Mr. H. M. SUTER, 
Secretary American Forestry Association 
Box 356, Washington, D. C. 


DEAR SiR: I hereby signify my desire to become a member of the American 
Forestry Association. Two dollars ($2.00) for aunual dues enclosed herewit 1. 
Very truly yours, 


Name- 


P O. Address 














For Sale by FORESTRY AND IRRIGATION, 510 Twelfth Street, N. W., Washington, D. C. 





IMPORTANT BOOKS ON FORESTRY 


PRINCIPLES AND PRACTICE OF FORESTRY 


Economics of Forestry, The. By B. E. 
FeRNowW. This volume treats of forests and forestry 
from the standpoint of political economy, and is 
designed to furnish a trustworthy basis for formu. 
lating public policy. Price, $1.50 

First Book of Forestry, A. By FILIBERT 
Rotu. An outline of the general prinziples. of 
forestry, written in simple, non-technical language, 
designed particularly for the beginner. Price, $1.25 

Practical Forestry, for Beginners in 
Forestry, Agricultural Students and 
Woodland Owners. By JoHN GIFFUORD. 
A good general description of the principles of 
forestry with enough technical information to pre- 
pare the beginner for more intricate problems. 

Price, $1.28 

Forest Planting. By H. NicHoLas JARCHOW; 
An illustrated treatise on methods and means of 
restoring denuded woodland, with full instructions. 

Price, $1.50 

Forestry. (Schwappach.) An English transla” 
tion of ** Forstwissenschaft.”’ Price, 50e° 

Hedges, Windbreaks, Shelters and 
Live Fences. By E. P. POWELL. A treatise 
on the planting, growth and management of hedges 
with information concerning windbreaks and 
shelters. Price, 50c. 

North American Forests and Forest- 
ry. By ERNEST BRUNCKEN. This volume. exposi- 
tory in its character, is written in a style intended 
for the general reader, to whom it should convey a 
good idea of our forests and tenets of forestry. 

Price. $2.00 

Practical Forestry. By ANDREW S. FULLER. 
A treatise on the propagation, planting and cultiva- 
tion, with deseriptions and the botanical and popu- 
lar names of all the indigenous trees of the United 
States, and notes on a large number of the most 
valuable exotic species. Price, $1.50 

Principles of American Forestry. By 
SAMUEL B.GREEN. Prepared especially for students 
in elementary forestry and for the general reader 
who wishes to secure a general idea of forestry in 
North America. Price, $1.50 

Profession of Forestry, The. By Gir- 
FORD PincHoT. A pamphlet containing an address 
on that subject by Mr. Gifford Pinchot; also an ad- 
dress by Mr. Overton W. Price on *‘ Study in Europe 
for American Forest Students,’’ and a list of refer. 
ence publications for students. Price, 25¢, 

Tree Planting on Streets and High- 
ways. By Wm. F. Fox. A comprehensive treatise 
on tree planting pleasingly presented and copiously 
illustrated in half-tones and color plates. 

Price, $1.50. 


FOREIGN IMPORTATIONS 


English Estate Forestry. By A.C. Forbes 
An authoritative volume on English forest methods 
from the pen of a well known forester, that should 
prove of considerable interest to American readers. 

Price, $3.60 


Forstwissensce haft. (Schwappach. ) Price, 40c 


Manual of Forestry. (Schlich } Five vol- 
umes, complete, or separately as follows (price, com- 
plete, $17.20) : 

Vol.I. “Utility of Trees and Fund. 
amental Principles of Silvicul- 


ture.” Price, $2.40 
Vol. lI. ** Formation and Tending 
of Woods.” Price, $3.20 


Vol. lll. ** Forest Management.” 
Price, $3.20 
Vol.IV. ‘Forest Protection.” 
Price, $3.60 
Vol. V. “Forest Utilization.”’ 
Price, $4.80 
This is perhaps the most authoritative work that 
has been issued on the technicai side of forestry, 
translated from the German. 


DENDROLOGY, BOTANY, AND IDENTIFICA- 
TION OF SPECIES 


Manual of the Trees of North 
America (exclusive of Mexico). By CHARLES 
SPRAGUE SARGENT. A volume that presents in con- 
venient form and with excellent illustrations, authori- 
tative infurmation concerning the trees of North 
America. It is written ina manner that enables the 
reader to readily tind what family or species any 
particular tree belongs. Price, $6.00. 
American Woods. By RoMEYN B. HouGuH. 

A new departure in the publication of an authorita- 

tive work illustrated with actual wood sections of 

the various specics described. Three are given of 
each, viz., rddial, transverse, and tangential. Is- 
sued in ten parts, per part Price, $5.00 


Among Green Trees. By JULIA ELLEN 
RoGers, This book supplies the demand for a 
nature book on trees which is more than mure sys- 
tematic studies The book treats of general prin- 
ciples, etc., and gives tree history and life accurate- 
ly. Price, $3.00 

Familiar Trees and Their Leaves. 
By F. SCHUYLER MATHEWS. This little volume con- 
tains a large amount of interesting information 
concerning the better-known trees of the eastern 
United states, The botanical name and habitat of 
each tree is given, along with a recora of the pre- 
cise character and color of its foliage. Price, $1.75 

Flora of the Northern United States 
and Canada. By Britton and Browne. A 
complete and accurate key to the flora of the region 
covered, 3 vols, Price, $12.00 

Flora of the Southern States. (Chap- 
man.) This is an excellent key to the flora of the 
south, complete and accurate in its scope. 

Price, $4.00 

Getting Acquainted with the Trees. 
By J Horace MCFARLAND. A handsome volume, 
copiously illustrated, and with facts accurately pre- 
sented in an entertaining way. Price, $1.75 

Handbook of Plants. (Henderson.) 

Price, $3.00 






How Plants Grow. By Asa Gray. An 
understanding of the way in which a tree grows is 
of prime importance to the forester, and the matter 
here presented is accurate and authoritative. 

Price, 80c. 

Manual of Botany. By AsaAGRay. A key to 
the flora of the northeastern states, and the most 
authoritative publication of its nature. 

Price, $1.62; field edition, $2.00 

Our Native Trees. By Harriet L. KEELER. 
A popular key to the trees of the northeastern 
United Stites, presented in manner giving easy 
access to the text. The book is accurate, and as far 
as possible is written in a style which would make 
it interesting to the beginner. Price, 32.00 

Our Northern Shrubs. By Harrier L. 
KEELER. ‘This volume is planned on the same 
lines as the foregoing, and describes the shrubs 
which are native vo the region extending from the 
Atlantic Ocean to the Mississippi River and from 
Canada to the northern boundaries of our Southern 
States. The arrangement is by families and each 
member is given a popular and scientifie descrip- 
tion. Price, $2.00 


Principal Species of Wood; Their 
Characteristic Properties. By CHARLES 
HENRY SNOW. No attempt is made to give exhaus- 
tive descriptions of species, but the author presents 
a mass of information designed for the use and in- 
struction of woodworkers, ete., in a popular style. 
A host of concise information is browse under each 
head, and the work isa valuable one. Price, $8.50. 

Studies of Trees in Winter. By ANNE 
OAKES HUNTINGTON A description of the decidu- 
ous trees of northeastern America with keys for 
their identifieation in winter. written in a bright, 
entertaining style, and containing a mass of valu- 
able information. Price, $2.25 


These books sent prepaid upon receipt of price indicated, by FOR ESTRY AND IRRI GATION, 
510 Twelfth Street, N. W., Washington, D. C. 
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Important Books on Forestry and Irrigation for sale by FORESTRY AND IRRIGATION 


510 Twelfth Street, N. W., Washington, D. C. 





| 
Trees of New England. By L. L. DAME 
and HENRY Brooks. This book is a small volume 
which can be easily put in the pocket and carried 
in the woods, and at the same time is the best guide 
to the identification of our New England trees of 
any of thesmaller books yet published. Price, $1.50 
Trees of Northeastern America. (NEw- 
HALL.) A good general check list of the more im- 
portant trees of the northeastern United states. 
Price, $1.75 
Trees and Shrubs. By C.S.SARGENT. The 
most thorough and authoritative publication yet 
issued, and a standard work. The matter is issued 
in parts, of which there are three already published. 
Price, per part, $5.00 
Trees, Shrubs and Wines of the 
Northeastern United States. By H.E. 
PARKHURST. In this book the author describes the 
trees, shrubs, and vines of the northeastern United 
States in a popular way, the book being designed 
especially for persons who have never studied bot- 
any. To these it will appeal as a valuable guide to 
a familiarity with the salient characteristics of 
trees, shrubs and vines. Price, $1.50 
West American Cone Bearers. By J.G. 
LEMMON. Written in a simple style, this book, with 
its conveniently small size, is a ready guide to the 
conifers of the Western coast. Price, $1.00 


DESCRIPTION OF PARTICULAR SPECIES 
AND LOCALITIES 


Adirondack Spruce, The. By GIrrorD 
PincHoT. A study of the habits of an important 
lumber tree; its rate of wood accretion per tree per 
acre, with conclusi ns drawn from this study as to 
the financial possibility of practical forestry in 
dealing with the species. Price, $1.00 


Mountains of California, The. By JoHN 
MuIR. No other person is so well fitted to write of 
the mountaits of California as John Muir, and the 
volume presented here describes not only the moun- 
tains themselves but the trees that clothe them and 
the wild life which they harbor. Price, $1.76 

White Pine, The. By GirrorpD PINcHorT. 
The study of an important timber tree; its habits, 
rate of wood accretion per tree per acre, with con- 
clusions drawn as to the financial possibility of 
practical forestry in dealing with the species. 

Price, $1.00 

Our National Parks. By JoHN Muir. If 
you want to learn about the glaciers, mountain 
peaks, cany« ns and great waterfalls of the West; 
of the habits of animals from the squirrel to the 
moose; plant life from the big trees to the wild 
flowers —in fact be brought face with nature’s 
works, this is the book. Proce, $1.75 


IMPORTATIONS 


Beautiful Rare Trees and Plants. By 
the EARL OF ANNESLEY. A description of some of 
the rarer English trees, shrubs and vines, illustrated 
copiously. Price, $12.00 

Forests of Upper India and Their 
Inhabitants. By THomas W. WesseER. This 
volume is an account of the author’s life in India 
during the period shortly after 1857. It containsa 
vivid description of the country, its people, cus- 
toms, ete.. with some description of its forests and 
timber wealth, Price, $5.00 

Important Philippine Woods. By Cap- 
tain GEORGE P. AHERN. This is the only authori- 
tative compilation of the more important woods of 
the Philippines, with copious illustrations, part of 
which are in color. Captain Ahern is the head of 
the Forestry Bureau of the Philippines. Price, $8.00 


BOOKS ON IRRIGATION AND DRAINAGE 


Irrigation in the United States. By F._ 
H. NEWELL. The most authoritative and complete 
work on the subject which has yet been published, 
by the head of the Government’s irrigation work. 

Price, $2 00 


Irrigation for Farm, Garden and 
Orchard. By HENRY STEWART. This work is 
offered to those American farmers and other culti- 
vators of the soil who, from painful experience, can 
readily appreciate the losses which result from the 
scarcity of water at critical periods. Price, $1.00 


Irrigation and Drainage. By F. H. Kine. 
While most of the existing books on these subjects 
have been written from engineering or legal stand- 
points, this one presents in a broad yet specific way 
the fundamental principles which underlie the 
methods of culture by irrigation and drainage. 

Price, $1.50 

Irrigation Institutions. By ELwoop 
MEAD. A discussion of the economic and legal 
questions created by the growth of irrigated agri- 
culture in the West, by the Chief of Irrigation and 
Drainage Investigations of the Department of Agri- 
culture. Price, $1.25 

Farm Drainage. By JupGE FRENCH. The 
principles, process, and effects of draining land with 
stones, wood, ditch-plows, open ditches, and espec- 
ially with tiles; including tables of rainfall, evap- 
oration, filtration, excavation, capacity of pipes, | 
cost and number to the acre. Price, $1.00 

Land Draining. By MANLY MILEs. A hand- 
book for farmers on the principles and practise of | 
draining, giving the results of his pow ov experi- 
ence in laying tile drains, Price, $1.00 

Practical Farm Drainage— hia 4 | 

yhen, and How to Tile Drain. By | 
C. G. Elliott The book is aclear exposition of the 
methods of tile draining. with a discussion of the 
effects, and much valuable related matter. } 
Price, $1.00 


Land of Little Rain, The. By Mrs. Mary 
AUSTIN. A nature book of the highest type. The | 
volume is made up of a series of sketches of the | 
human, animal, and plant life found in the region | 


of the Mohave desert, Death Valley, and the Sierras, 
much of which the average person is likely to con- 
sider almost devoid of living things. Price, $2.00 


IRRIGATION ENGINEERING AND CONSTRUC- 
TIVE WORK 


Design and Construction of Dams. 
By EpwWARD WEGMANN. This volume includes an 
authoritative discussion of the constructive work 
involved and the principal forms of construction. 
Masonry, rock-fill and timber dams are discussed 
extensively. Price, $5 00 

Improvement of Rivers. By B. F. THomas 
= D. A. Watt. This volume is a treatise on the 

methods employed for improving streams for open 
navigation and for navigation by means of locks 
and dams Price, $6.50 

Irrigation Engineering. By HERBERT M, 
Witson. This is the fourth edition of Mr. Wilson’s 
popular work, and the revision and enlargement 
which it has undergone, places it at the forefront of 
text books on the subject for American students. 

Price, $4.00 


Engineering for Land Drainage. By 


C.G. ELLIOTT. A manual for laying out and con- 
structing drains for the improvement of agricul- 
tural lands. Prive, $1.50 
Reservoirs for Irrigation, Water- 
power, and Domestic Water-sup- 
Ply. By James DIX SCHUYLER. An account of 
various types of dams and the methodsand plansof 
their construction, together with a discussion of the 
available water-supply for irrigation in various sec- 
tions of arid America, distribution, application, and 
use of water; the rainfall, runoff, and evaporation 
from reservoirs, and effect of silt, ete. Price, $5.00 
Water Supply Engineering. By A. 
PRESCOTT Pore nie. A treatise on the designing, 
construction and maintenance of water-supply sys- 
tems, both city and irrigation. Price, $4.00 
Water Power. By JosepH P. FRIZELL. An 
outline of the development and application of the 
energy of flowing water. Price, $5.00 





These books sent prepaid upon receipt of price indicated, by FORESTRY AND IRRIGATION 
510 Twelfth Street, N. W., Washington, D. C . 














The Proceedings 


OF THE 


American Forest Congress 


held at Washington, D. C., have 
been published in book form 


This volume contains in full the 
sixty notable addresses and papers 
delivered at the several sessions of 
the Congress, including those by 
President Roosevelt, Secretary 
Wilson, and Mr. J. J. Jusserand 
the French Ambassador; also a 
list of the delegates who were 
present, and the text of the reso- 
lutions adopted. 

Altogether it forms the most 
comprehensive and authoritative 
publication on the subject of 
forestry that has yet been issued 
in the United States. 





The price of the book is $1.25 PosTPaID. 





Orders should be accompanied by remittance, and may be 
sent to 


H. [1. SUTER. 


Secretary American Forestry Association, 


510 Twelfth St., N. W., Washington, D. C. 
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NEWS AND NOTES 


. Fifty students are taking 
orestry 2 
In Nebraska WOrk in the department 
of forestry, University of 
Nebraska, this semester, and the en- 
rollment in the courses in farm forestry 
to be given next semester will bring a 
total of about ninety under instruction 
in forestry this year. Some twenty- 
five are specializing in this subject. 
Three men expect to graduate from 
the full four-year course next June. 
It is very gratifying that the work has 
gone beyond the preparation of men 
for the profession, as students are be- 
ginning to elect certain courses in for- 
estry because they wish to acquire a 
general knowlege of the subject, thus 
recognizing that forestry has come to 
have a rightful place in the university 
curriculum. 

The University Forest Club, organ- 
ized last year, meets every two weeks 
for the discussion of forestry ques- 
tions. 

In order to encourage 
good work in the ranger 
corps on the forest re- 
serves, supervisors will hereafter hold 
meetings from time to time, which the 
rangers will attend for the discussion 
of business relating to the reserves 
and the offering of suggestions for the 
best solution of the local forest prob- 
lems. Such a meeting was held a few 
days ago on the Manti Reserve in 
Utah. The laws and regulations gov- 
erning the use of the reserves and sales 
of timber were discussed, and sug- 
gestions were offered by which the 
demand for timber and for other re- 
sources might be met with the greatest 
advantage to the forest. The time of 
the meeting coincided with the visit of 


Ranger 
Meetings 


Forest Inspector T. H. Sherrard. A 
greater esprit de corps and a more 
thorough and intelligent knowledge of 
reserve work will undoubtedly result 
from these meetings. 


New The study of forest con- 
Hampshire ditions in southern New 
Forests Hampshire which the 


Forest Service is making in co-opera- 
tion with that state is rapidly nearing 
completion. Seven men have been en- 
gaged upon the work during the entire 
summer. This study supplements the 
one already made by the Forest Ser- 
vice for the forest conditions of north- 
ern New Hampshire. 

In connection with this work, the 
agents of the service have completed 
a large number of preliminary woodlot 
examinations in response to applica- 
tions made by farmers and other wood- 
land owners in the region. Mill scale 
work has also been carried on with a 
view to discovering the comparative 
g-ades of white pine boards sawed 
from logs of various sizes. As the 
supply of white pine of large diameter 
decreases, the value of wide boards 
naturally rises, so that in calculating 
the return to be expected from a future 
crop the higher relative value of trees 
of large diameter must figure as an 
important factor. Furthermore, rela- 
tively more good quality material can 
be sawed from logs of the larger di- 
mensions. 


Seven electric companies 
doing business in Cali- 
fornia have made ar- 
rangements with the Forest Service 
for a thorough co-operative study of 
seasoning and preserving telephone 


Study of 
Poles 
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and, telegraph poles. The work cen- 
ters at Los Angeles, and an agent of 
the Forest Service will immediately 
take up the preliminaries there. 
Oregon cedar is the tree chiefly used 
in this region for poles. The experi- 
ments will be devoted not only to the 
handling of this wood, but to a search 
for satisfactory substitutes among 
other species. Possible substitutes are 
western yellow pine, incense cedar, 
redwood, and eucalyptus. The com- 
parative value of these will be studied, 
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Los Angeles and Pacific Railway Com- 
pany, the Pacific Railway Company, 
and the Los Angeles Railway Com- 


pany. 
Trails in During the coming win- 
Forest ter and spring many 
me miles of trails will be 


built in the forest reserves. One of 
the chief cares of the Forest Service in 
the management of the reserves is to 
protect them against fire, and no 


-means of controlling fires is so effect- 


ive as preventing them. Ifa forest fire 














Grand River Canyon, Colorado looking up stream from above mouth of 
Rapid Creek. 


and those which promise best will be 
subjected to such seasoning and pre- 
servative treatment as the Forest Ser- 
vice may recommend. In general, the 
wood will be handled in much the 
same manner as that which has proved 
successful in other work done by the 
service. 

The companies which will co-op- 
erate with the Forest Service are the 
Pacific Light and Power Company, the 
Edison Electric Company, the Los 
Angeles Gas and Electric Company, 
the Home Telephone Company, the 


can be reached soon after it begins, it 
is usually possible to extinguish it be- 
fore much damage is done; but if it 
gets well under way it is sometimes 
impossible to put it out. . 

The trails that are to be built by the 
Forest Service will afford a means of 
reaching all parts of the forest re- 
serves on horseback, and the fire lines 
will form vantage points from which 
the fire may be attacked, or against 
which it may be directed and there 
controlled. 




















_——~. 
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There are already many miles of 
trails in the various reserves, but most 
of them are rough, in poor condition, 
or not passable for horses. The trails 
to be built will be carefully planned, 
and constructed with an easy grade. 
This does not involve much expense, 
for in many situations a perfectly good 
trail can be built for $20 a mile, and 
many miles will cost less than $5. The 
work will be directed by the regular 
forest officers, and the rangers them- 
selves will perform most of the labor. 
There is no question but that these 
trails will prove of inestimable value 
in protecting the forest reserves. Many 
of them will also be worth as much 
more in making regions accessible to 
hunters and prospectors which are 
now almost entirely beyond reach. 


Planting Mr. S. N. Spring, of the 
On Coal Forest Service, who dur- 
Lands ing the past summer 
madea regional forest study of the coal 
country in southwestern Pennsylvania, 
eastern Ohio, and northwestern West 
Virginia, has gone to Scottdale, Pa., 
to prepare a forest planting plan for 
lands of the Frick Coal Company, 
which has called upon the Forest Ser- 
vice for co-operation in planting for- 
est trees on lands over coal mines, the 
value of which for agriculture is so 
slight that their improvement by a crop 
of trees is sought as a means of rev- 
enue. 

This region belongs naturally to the 
Western Appalachian forest belt, but 
the mining industry has stripped the 
land of trees, and mine owners in 
many cases must choose between leav- 
ing their coal lands quite barren and 
increasing their value for use or sale 
by the raising of tree plantations of 
commercial species. 


Sale of A sale has been made by 
Reserve the Government Forest 
Timber Service of approximate- 


ly 50,000,000 feet of dead and insect- 
infested western yellow pine timber in 
the Black Hills Forest Reserve in 
South Dakota and Wyoming to the 
McLaughlin Tie and Timber Com- 


pany. The contract regulating the 
logging has been agreed upon, and the 
cutting of the timber, for which the 
Government received approximately 
$37,000, is about to begin. 

The timber is situated in the north- 
western part of the reserve, extending 
from the Chicago, Burlington and 
Quincy Railroad westward across the 
South Dakota state line into Wyo- 
ming. In order to remove it, a log- 
ging railroad will be constructed. 


Treating An agent of the Forest 
Telephone = Service has just returned 
Poles to Washington from Po- 


cahontas county, West Virginia, where 
the Postal Telegraph-Cahle Company 
has established a camp for the cutting 
and treatment of chestnut telephone 
poles. The co-operation of the Forest 
Service was asked by the company to 
devise methods of seasoning and hand- 
ling poles. The recommendations for 
seasoning, which have already been 
made, have been adopted by the com- 
pany. 

A number of poles will be soaked in 
water for about thirty days, to hasten 
seasoning. Other poles will be air- 
seasoned without soaking. The value 
of soaking will be demonstrated by a 
comparison of the results of these two 
methods. 


Reforesting A lease which gives 
Water the Forest Service full 
Sheds rights to a forest nur- 
sery site in the San Marcos Pass, 
in the Santa Barbara Mountains, has 
just been executed. Work has been 
going on at this station since March; 
a lath house has been erected, and 
about 250,000 young trees are growing 
in seed beds. This is the fourth tree- 
planting station to be established by 
the service, and promises to be one of 
the most important ones. The great- 
est need of the city of Santa Barbara 
is more water, and the progressive cit- 
izens have taken definite action to se- 
cure an unlimited supply from the 
Santa Inez River, in the Santa Barba- 
ra Reserve. A dam will be built in 
Mono Basin, and the water carried 
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under the Santa Inez Range to Santa 
Barbara by tneans of a tunnel. The 
watersheds supplying this dam are 
practically barren of trees, and are 
either entirely denuded or covered 
with chapparal, which does not hold 
the flood waters or prevent the move- 
ment of silt. The planting operations 
of the Forest Service will at the begin- 
ning be concentrated on the reforesta- 
tion of this important basin. The 
seeds of several hardy trees, including 
the knobcone, Coulter, western yellow, 
and Monterey pines, bigcone spruce, 
incense cedar, and Himalyan cedar, 
will be planted in the San Marcos nur- 
sery and the young trees will be cared 
for until two or three years old, when 
they will be finally transplanted to the 
planting sites which have been select- 
ed on the mountain slopes. 


The study of woods used 
in vehicle manufacture, 
which is being carried 
on by the Forest Service, is one in 
which manufacturers are keenly inter- 
ested. An agent of the Forest Service 
who has been assigned to the work 
has so far visited nearly one hundred 
manufacturing plants where buggies, 
wagons, farm implements, automo- 
biles, and wheelbarrows are made. 
The question of woods for boxes 
was found to be a vital one to the 
wagon manufacturers. Poplar and 
cottonwood have reached a price which 
almost prohibits their use. Poplar is 
expected to rise yet higher, and the 
manufacturers will then be forced 
either to use other material or to raise 
the price of their wagons. The rigid 
grading which manufacturers place on 
poles and shafts makes it difficult to 
meet: the requirements for wood for 
these purposes, and it is said that un- 
less the grading is broadened timber 
for poles and shafts will soon fall be- 
hind the demand. The strict specifica- 
tions of white oak for wagon-pole 
stock has already weakened, and red 
oak is being largely used in its stead. 
Birch is slowly gaining favor for hub 
manufacture, taking the place of white 
oak, the excessive checking of which 


Woods 
For Vehicles. 
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is said to occasion considerable loss to 
the manufacturers. Red gum is grad- 
ually gaining a place for itself for use 
in various parts of buggies, sleighs, 
automobiles, and other like vehicles. 
In the implement trade longleaf pine 
has practically replaced red oak, and 
shows a strong tendency also to super- 
sede white oak as well. Red gum, in 
combination with western spruce or 
red fir, has entered into this line of 
manufacture for panel work. 


Fire How successfully a well- 
Fighting trained and efficient ran- 
Success/ul 


ger force may fight dan- 
gerous forest fires is well shown by the 
achievement of Supervisor Slosson 
and his rangers in putting out the re- 
cent forest fire in the Santa Barbara 
Forest Reserve in southern California. 
This fire broke out the first week in 
October and was quickly reported to 
the supervisor. A strong wind blew 
the flames into the reserve and made 
the work of the fire-fighters extremely 
difficult. For several days the fight- 
ing force under the supervisor and his 
best rangers fought the fire with great 
energy and skill, until it was at last 
extinguished. 

The fire was reported by two ran- 
gers, who rode thirty miles to bring 
the news. The wind is said by resi- 
dents to have been the most violent in 
years. Within three hours the.fire had 
traveled four miles along the south 
border of the reserve and south of the 
reserve. Meantime, another large fire 
was reported from Nordhoff, but this 
was prevented from entering the re- 
serve by the diligence of rangers sta- 
tioned at that point, who secured help 
from the nearby settlements. Within 
the reserve the constant work of the 
supervisor and rangers was required 
from October 7 to October 17. Mr. 
Slosson is said to have collapsed when 
it was assured that the reserve was 
safe. The efficiency and devotion to 
duty of the reserve officers in fighting 
and extinguishing these fires has call- 
ed forth congratulations from the For- 
ester. 
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Steno of Mr. George B. Sud- 
orest . 7 
Wxhibit worth, dendrologist of 


the Forest Service, has 
just returned from the Pacific Coast, 
where various important official duties 
have claimed his attention, among 
them the closing of the Forest Service 
display at the Lewis and Clark Cen- 
tennial Exposition, Portland, Ore. A 
large amount of valuable forest ex- 
hibit property — transparencies, mod- 
els, forest instruments, etc.—is being 
returned to Washington for safe-keep- 
ing and for future use by the service. 

Mr. Sudworth reports that the Gov- 
ernment forest exhibit at Portland was 
from all points of view the most suc- 
cessful one undertaken by the Forest 
Service. More, perhaps, than any 
other part of the United States, the 
Northwest took the keenest sort of in- 
terest in the effort made by the service 
to point out the peculiar local forest 
problems and to bring before the peo- 
ple of that section the importance of 
early adopting a conservative utiliza- 
tion of its enormous but inexhaustible 
timber wealth. 

A large part of this display will be 
lent to the New England Forest, Fish, 
and Game Association, which gives its 
annual exposition in Boston, Mass., 
during the last week in December. 

Another matter which has received 
attention was the inspection of investi- 
gation that the Forest Service is con- 
ducting in California and the arid 
Southwest of desert pines, acacias, and 
eucalypts, for the purpose of deter- 
mining the greatest usefulness of these 
drought-enduring trees in sections of 
the country where trees are scarce or 
entirely wanting. 


The study which the 
Forest Service is mak- 
ing of the woods used in 
the cooperage industry is receiving 
much encouragement among manufac- 
turers. In the northern states an 
agent of the service is devoting his 
chief attention to slack cooperage 


Woods for 
Cooperage 


stock, and in the southern states an- 
other agent is working upon the stock 
used in tight cooperage. Excellent op- 
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portunity has been afforded both men 
for experimental work, and they are 
making some very interesting tests at 
various plants to determine the num- 
ber and grade of staves produced by 
logs of different diameters. The study 
of box and basket woods has progress- 
ed so far that data have been secured 
for these woods in New York and 
New England. An agent of the ser- 
vice addressed a meeting of the Na- 
tional Association of Box and Box 
Shook Manufacturers at Niagara Falls 
recently, and has had a conference 
with the chairman of the committee on 
forestry appointed by the association. 
As a result of this conference, it is 
hoped that experimental work of prac- 
tical value to box manufacturers will 
be undertaken and completed. 

Planting 


Plans by 
Forest Service 


Owing to the large num- 
ber of applications re- 
ceived from timberland 
owners who desire to apply conserva- 
tive principles on their lands in the 
South, the Forest Service is preparing 
to devote much attention to this work 
during the coming winter. Its agents 
will visit most of the southeastern 
states, and those desiring to have ex- 
aminations made with a view to secur- 
ing the co-operation of the service in 
forest work should apply at once, since 
winter is the best season for work in 
this region, and the presence of agents 
on the ground will enable the service 
to give prompt attention to such appli- 
cations. 

An agent of the Forest Service will 
next week go to Florida with three 
assistants, to make preliminary exam- 
inations of several large tracts in that 
state. One of these, in Lee county, 
comprises over 700,000 acres. Appli- 
cations for other large tracts, aggre- 
gating over one million acres, have al- 
ready been received. 


The general practical 
success of farmers’ insti- 
tute work along agricul- 
tural lines has indicated a new line of 
work for the Forest Service in bring- 
ing the attention of the farmers of the 


Educat‘onal 
Campaign 
in Forestry 
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Middle West to the benefits and possi- 
bilities of forest planting. It is pro- 
posed to have a series of lectures on 
forestry given during the winter at 
the farmers’ institutes in Nebraska. 
The lectures will indicate briefly the 
steps which should be taken in plant- 
ing windbreaks and wood)lots, call at- 
tention to the trees which will serve 
both for protection and as a source of 
timber supply, indicate how the plants 
can be grown at home if desired, and 
explain the cultural methods which 


FORESTRY AND IRRIGATION 


November 


value of the stream waters in the 
state are rapidly nearing completion. 
The work is being formed under a 
joint appropriation, the California 
part of which was authorized by the 
state legislature at the last session. 

It was long since noted that the wa- 
ter in California’s streams is somewhat 
peculiar in that its character varies 
from season to season and often from 
day to day. Therefore infrequent 
analyses do not afford results upon 
which dependence can be placed. A 














View of gorge below 


Elephant Butte, New Mexico, showing dam site 


looking down stream. 


should be given them. In the past, 
many short-lived and worthless species 
have been planted, and it will be the 
aim in this work to call attention to 
such short-sighted policy and to make 
recommendations for the better selec- 
tion of species. 


Examination Arrangements for co- 
of Stream operative work between 
Waters 


the U. S. Geological 
Survey and the State of California to 
determine the character and economic 


water analyzed during the spring in 
the period of freshet will by no means 
have the same characteristics as an- 
other sample taken from the same 
stream would have during the periods 
of low water. It is believed that there 
are many streams in the State of Cali- 
fornia which are considered objection- 
able for household purposes by reason 
of the alkaline ingredients which they 
contain, which may, during seasons of 
freshet, be found entirely unobjec- 
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tionable. In such cases it will be 
found necessary only to store at the 
head of the stream the flood water, and 
thus there may be secured to cities 
in the state water supplies of good 
quality at considerably less cost than 
has up to this time been reckoned 
upon. 

The co-operative investigations are 
to be under the immediate direction of 
Mr. M. O. Leighton, hydrographer, U. 
S. Geological Survey, who will be as- 
sisted by Mr. C. H. Stone, analyst, 
and Mr. F. M. Eaton, hydrographic 
aid of the Survey laboratory at Berke- 
ley. The following is a list of rivers 
and points at which permanent gaging 
stations are to be established and from 
which samples are to be sent daily for 
examination : 

Malibu River at Calabasas, Santa 
Ynez River near Santa Barbara, Ar- 
royo Seco near Salines, Santa Maria 
at Santa Maria, Boulder Creek above 
Santa Cruz, San Luis Rey at Pala, 
Santa Ana River at Warm Springs, 
San Bonita River near Hollister, Kern 
River near Bakersfield, Merced River 
at Merced Falls, Tuolumne River at 
La Grange, Stanilaus River at Knights 
Ferry, Mokelumne River at Clement, 
San Joaquin River at Tracy, Sacra- 
mento River at Sacramento, American 
River at Sacramento, Feather River at 
Marysville, and Alameda Creek at 
Niles. 

The actual sampling from the above 
points will commence on January 1, 
and be continued through the fiscal 
year of 1906. 


Situation A most deplorab!e condi- 
In Pecos tion exists in the Pecos 
Valley 


Valley near Carlsbad, 
New Mexico, which is set forth in res- 
olutions passed at a meeting of the 
Carlsbad Commercial Club and _ for- 


warded through the chief engineer of 
the Reclamation Service to the Secre- 
tary of the interior. 

About 18,000 acres of irrigated land 
tributary to Carlsbad and dependent 
for water upon the Pecos Irrigation 
Company, have been without water 
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since the disastrous floods of 1904 car- 
ried out the dam and other works. 
The result as recited in the resolutions, 
has been the death of shade and fruit 
trees and vines, the total failure of 
crops and great financial loss. Unless 
the Avalon dam is rebuilt the property 
situated under this canal system, in- 
cluding thetownof Carlsbad, the coun- 
ty seat, and amounting to between two 
and three millions of dollars, is threat- 
ened with total extinction. 

The engineers of the Reclamation 
Service, at the urgent request of the 
people interested, have made detailed 
examinations and surveys and perfect- 
ed plans for the relief of the settlers, 
subject to the approval of the Secre- 
tary of the Interior. 

It is hoped that it will be possible 
for the government to take over the 
works of the Pecos Irrigation Com- 
pany and construct a permanent sys- 
tem for the irrigation of the lands now 
under water, and an additional acre- 
age, but this action may be impossible 
on account of the limited condition of 
the reclamation fund, and the legiti- 
mate demands upon it in other locali- 
ties. The department is assembling 
data upon all the projects in the arid 
region, and until these are taken into 
consideration it is probable no action 
can be taken in the matter. 


Prospects are bright for 
the early construction of 
two irrigation projects in 
the State of Washington by the Fed- 
eral Government. Field parties have 
been actively engaged making surveys 
throughout the state during the sea- 
son, and at recent meetings of consult- 
ing boards of Reclamation Service en- 
gineers to consider plans and esti- 
mates, two projects were favorably 
recommended, viz: the Okanogan pro- 
ject in northern Washington, and the 
Tieton project near North Yakima. 


The Tieton project contemplates the 
irrigation of about 24,000 acres of land 
in the Yakima Valley by water taken 
from the Tieton River. The natural 
flow of the stream in the vicinity of the 


Projects for 
Washington 
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proposed system is sufficient for the re- 
quirements of the project and for the 
only canal taking water from the river, 
but in order to satisfy existing rights 
below the mouth of the Tieton River 
it will be necessary to provide storage 
for about 50,000 acre-feet of water, 
and suitable reservoir sites have been 
located in Bumping Lake, on the head- 
waters of Natches River, and in either 
Lake Keechelus, Kachess or CleElum, 
on the headwaters of Yakima River. 

The land to be irrigated is of ex- 
cellent quality and well adapted to the 
production of such high priced crops 
as fruit and hops, which are now being 
produced in large quantities on adjoin- 
ing land. On account of the possibili- 
ties for high development it is probable 
that the farm unit will be small and 
that the land would easily bear a con- 
siderably higher cost than the estimat- 
ed price of water right, which is $55 
per acre. 


Tieton The Yakima Commer- 
Project cial Club, of North Ya- 
Feasible kima, Washington, has 


transmitted to the Secretary of the In- 
terior a set of resolutions which em- 
phatically set at rest some false and 
misleading reports which have been 
circulated regarding the feasibility of 
the Tieton project in that valley and 
its ability to repay the government the 
sum of $55 per acre, the amount esti- 
mated by the board of irrigation as 
the pro rata cost for the construction 
of a national irrigation work. 

In the resolutions it is stated that 
the area to be reclaimed under the pro- 
posed canal is comprised almost en- 
tirely of rich uplands, the soil being 
the fertile volcanic ash; that these 
lands, owing to the nature of the soil 
and their location, are essentially high 
class fruit lands, to which purpose the 
major portion would undoubtedly be 
put after being reclaimed. 

The transportation facilities are 
good and the markets are excellent. 
The lands now under irrigation in the 
vicinity readily command prices rang- 
ing from $150 to $500 per acre, based 
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upon the productions of the soil in this 
district. The resolutions recite that 
the early reclamation of these lands is 
a public necessity from the standpoint 
of this community. The irrigated 
lands in this portion of the great Ya- 
kima Valley are or soon will be culti- 
vated up to their full capacity. As a 
result of excellent market and a steady 
influx of new settlers from other sec- 
tions, the cultivated lands are gradual- 
ly but surely getting beyond the reach 
of the home-seeker with limited 
means, 

It is positively denied that the lands 
under this project are held almost in 
their entirety by speculators. A large 
percentage of the total is held by 
claimants under the homestead and 
desert land acts; the balance is owned 
by individuals, all local men. Both 
the claimants and individual owners 
are willing to enter an agreement to 
subdivide their holdings into the reg- 
ulation farm units and sell the surplus 
at reasonable prices to settlers. 


The Since the failure of the 
Gunnison original contractors on 
Tunnel the Gunnison tunnel to 


comply with the requirements of the 
government, and the rejection of sec- 
ond bids for the work, the excavation 
has been in charge of the engineers of 
the Reclamation Service and the work 
is being done under force account. 

Advices received from Supervising 
Engineer J. H. Quinton, at Montrose, 
indicate that rapid progress is being 
made on the work. On November Ist 
the tunnel heading from the Gunnison 
River was in 2,000 feet, and the Cedar 
Creek heading 2.700 feet, making a 
total of 4,700 feet. 

The Gunnison tunnel, which is to be 
completed in 1908, will be 30,000 feet 
in length, the longest tunnel in the 
United States. It will be 10% by 11% 
and will carry a very large volume of 
water from the Gunnison River 
through a mountain divide 2,000 feet 
in height into the Uncompahgre Val- 
ley, where it will be utilized for the 
irrigation of about 50,000 acres of ex- 
ceedingly fertile land. 
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S the first session of the new Con- 
gress approaches, the attention 
of every part of the country should be 
called to the various proposals which 
the National Forest Service and the 
various forestry boards of the several 
states have prepared. It will be as 
well if every citizen can remember that 
such study and action as are proposed 
are exactly what western Asia and 
northern Africa needed when their de- 
cline began. Because no such ac- 
tion was taken, because the forests of 
Asia Minor and of Syria and of north- 
ern Africa were destroyed, those lands 
are what they are. President Roose- 
velt, in his address at Raleigh, N. C., 
called attention to this failure of those 
countries, and he gives also the in- 
stance of China, an immense empire 
which owes its present desolate condi- 
tion to the destruction of its forests. 
The nations around the Mediterranean 
were the center of the civilization of 
the world. No cities were more pros- 
perous than theirs, no people were 
more proud or successful. And now, 
what were rivers then are but winter 
torrents, what were cities then are 
straggling villages. 

A jae ago, when the Ameri- 
can Forestry Association was formed, 
Dr, George Bailey Loring, the head of 
the Department of Agriculture, said 
that he regarded the formation of that 
association as the most important 
movement which the American people 
had started in those years. Thirty 
years have justified his statements and 
prophecies. Indeed, the increase of 


our dangers has awakened men from 
the indifference in this matter which 
marked the middle of the last century. 
As the readers of this journal know, 
everyone who joined in the great con- 
ference at Washington last January, 


who saw that assembly or who heard 
the addresses made there, knows now 
that a general national interest has 
been awakened in the preservation of 
our forests. Railroad men, water-pow- 
er men, representatives of half a dozen 
great industries, met together in the 
same great interest. 

What is especially important to be 
remember now, is the condition of for- 
ests, not in the Rocky Mountain wa- 
tershed, but in that of the Alleghany 
and the ranges eastward. 

Nothing shows the generosity of the 
nation more than the magnificent pro- 
vision which it has made for what was 
the Louisiana of the French, which is 
now that half of the United States 
west of the Mississippi River. In ev- 
ery state in that region, and in every 
territory, the general government has 
already established a magnificent for- 
est reserve—in some instances more 
than one. 

Nothing shows the lavishness of our 
generosity and the indifference of the 
majority to merely local selfishness 
more than the fact, which is itself curi- 
ous, that on the east of the Mississippi, 
to the Atlantic ocean, there is no such 
reservation. At this moment the gov- 
ernment is expending more than $20,- 
000,000 for the proper irrigation of 
the arid regions of the West. But at 
this moment the general government 
is not expencing five cents for the reg- 
ulation of the irrigation of the Old 
Thirteen States, or of the states born 
from them east of the Mississippi 
River. 

Yet the injury inflicted upon com- 
merce, upon travel, upon manufacture, 
and upon agriculture, by the destruc- 
tion of the forests of the eastern half 
of the continent will be, for a hundred 
years at least, greater than injury to 
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the kindred interests in the western 
half. And these are injuries which af- 
fect the whole nation. The farthest 
state on the Pacific is injured if the 
Pennsylvania Railroad between Phila- 
delphia and Pittsburg is injured, the 
man who wears a flannel shirt in Mon- 
tana is injured when the woolen man- 
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to say that the preservation of that 
water power should be left to the legis- 
lation of the State of New Hampshire, 
to which the town of Holvoke does not 
belong? The water which drives the 
mills at Holyoke comes from the for- 
ests of New Hampshire, of Massachu- 
setts, and of Vermont. The paper and 


-- 
, 
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A Primeval Spruce Forest in the White Mountains 


ufacture of Lawrence or Holyoke is 
injured. Take that special instance: 
the water power at the city of Holyoke 
is said to be the second water power in 
the United States. The water power 
of Niagara comes first, and the next 
power among those developed is the 
power at Holyoke. Is it not absurd 








other fabrics which are made at Holy- 
oke go over the world. As I said, the 
ranchman in Montana feels an injury 
in Holyoke, and the nation to which 
that ranchman belongs, one might say, 
owes a debt to Holyoke. Speaking 
simply, the whole matter of water-flow 
is a national and not a local affair. 
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They found this ort so soon as men 
settled in Idaho, in Wyoming, and 


Montana, and in other states which 
are called “irrigation states,’ of the 
western half of the continent. But it 


is just as true of Rhode Island, of New 
York, of the Carolinas, and of Tennes- 
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shall necessarily make one connected 
territory, but it is proposed that the 
national authorities shall control the 
cutting of timber there. This can only 
be done if the nation holds the proper- 
ty as the King of Prussia holds such 
property in the Prussian forests or the 





Logging the Steep Slopes in the White Mountains 


see, as it is true for Idaho, Wyoming, 
and Montana. 

It is now proposed that a consider- 
able body of land shall be reserved in 
the highlands of the Carolinas, of Ten- 
nessee, of Virginia, and perhaps of 
Kentucky, where the nation shall make 
sure that the forests are not destroyed. 
It is not proposed that these holdings 


King of Bavaria holds the property in 
the Bavarian forests. There is ample 
experience which shows that the na- 
tional investment in such forests will 
produce a steady revenue quite suffi- 
cient to justify such expenditure, even 
if it were regarded simply as an in- 
vestment. In the case of Prussia, for 
instance, in the year 1902, after the 
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forests had paid for their national ad- 
ministration by the state, they paid into 
the general treasury of Prussia, as a 
part of the annual revenue, 56,000,000 
marks. 

But the results of the control of the 
American forests is sought, not for a 
poor matter of revenue, but as a mat- 
ter of policy extending forward, if you 
please, for a hundred years. 

The necessity in the case of the 
White Mountain Reservation is even 
stronger. The present processes of 
lumbering strip every inch of the coun- 
try of every shrub and tree which is 
larger than a blackberry bush. This 
means that in the snows of winter and 
the consequent freshets of spring the 
soil itself is carried away. The harvest 
from that soil in the year 2,000, if you 
carry them on in such recklessness as 
now reigns, will be a harvest of black- 
berries instead of a harvest of white 
pine. You cannot sit back in your 
chair and say that the twenty-first cen- 
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tury may take care of itself. On the 
other hand, you are making sure that 
the twentieth century shall not take 
care of itself. You are making it im- 
possib’e to reproduce the magnificent 
pine forests which once covered the 
Presidential Range. 

The proposal which will be definite- 
ly brought before the new Congress is 
a provision for the gradual purchase 
of the Appalachian Reserve at the 
South and of the New Hampshire Re- 
serve around the White Mountains. 
The New Hampshire Reserve as sur- 
veyed by an intelligent commission un- 
der the direction of the United States 
Forest Service, might amount in the 
whole to fifty square miles. No possi- 
ble expenditure could be of greater 
benefit, not simply to the states of New 
England, but to the nation. And every- 
one must see that such preservation 
and cultivation as is proposed is much 
safer in the hands of the national au- 
thorities than it would be under any 
local charge. 


WATER POWERS OF THE SOUTHERN 
APPALACHIAN REGION* 


BY 


H. A. PRESSEY 


Hydrographer, U. S. Geological Survey 


THE Southern Appalachian Moun- 
tains, located in the States of Vir- 
. North Carolina, South Carolina, 
ennessee, Georgia, and Alabama, 
stand out from and above the sur- 
rounding country as an elevated phy- 
siographic unit. They rise above the 
Piedmont Plateau, which borders them 
on the east and south, and above the 
valley of East Tennessee, which lies 
on their western flanks, to a height of 
from 2,000 to nearly 6,000 feet above 
sea level. 


This is pre-eminently a region of 
mountains. The slopes are mostly 
covered with deep soil, which is kept 
in an open, porous condition by the 
humus th t enters into its composition 
and is spread over the surface, and 
which is held in place by the myriads 
of roots of trees and shrubs and grass- 
es growing upon it. In this region 
the raindrops are battered to pieces 
by the twigs and leaves and the water 
is caught by the grasses, shrubs, and 
ferns below and soaks through the 


*Notrr.—This article is based on data collected during the field seasons of 1800 and 
1901, and included in a report to Congress on Forest Conditions in the Southern A ppa- 


lachian Mountains. 
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The Gorge of The Linville River Across The Blue Ridge. 
On these steep rocky walls are forests which should be preserved forever. 
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covering humus into the soil and rock 
fissures underneath. The portion that 
is neither used by the vegetation nor 
evaporated from the surface emerges 
about the mountain slopes weeks or 
months after its fall in counttess 


‘springs that feed with striking regu- 


larity the many brooks, creeks, and 
rivers which thus have their sources 
here. These conditions combine to 
make this one of the best watered re- 
gions on the continent. 

This region embraces an irregular, 
mountainous tableland, lying between 
the steep and well-defined escarpment 
of the Blue Ridge on the southeast and 
the less rugged, but higher and more 
massive Unaka chain on the north- 
west. Numerous cross ridges sepa- 
rated by narrow valleys and_ river 
gorges connect these, two ranges or 
extend out between them. The region, 
taken as a whole, has an average ele- 
vation of more than 2,500 feet, but 
there are many peaks that rise to about 
5,000 feet, and a considerable num- 
ber to over 6,000 feet. The mountain 
slopes, though usually steep, are forest 
covered, and have a deep, fertile soil 
of varying physical character, which 
is very readily eroded and washed 
away when the forest covering is re- 
moved. The Blue Ridge, though not 
so high as the mountains to the west, 
is an older range and constitutes the 
divide between the waters flowing to 
the east and those flowing to the west, 
the streams flowing in either direction 
having their head springs in or near 
the gaps of this divide. 

In considering the Blue Ridge as 
the great divide of this region two por- 
tions of it are especially notable. Near 
Grandfather Mountain, the highest 
point on the Blue Ridge, the New or 
Kanawha River rises and flows north- 
ward through Virginia and thence 
northward into the Ohio; the Yadkin 
rises a few yards distant on the east 
and flows northeast and then southeast 
into the Atlantic ; the Linville, a branch 
of the Catawba, rises on the west side 
and flows south-southeast, cutting 


across the Blve Ridge in a deep gorge, 
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while a few miles farther west the 
Watauga and Nolichucky flow north- 
west and southwest, respectively, into 
the Tennessee and the Gulf. One hun- 
dred and fifty miles farther southwest, 
where the Blue Ridge is somewhat 
broken up near its junction with the 
Balsam cross ridge, the French Broad 
rises and flows eastward; the Saluda 
flows southeast; the Savannah south, 
and the Tuckasegee west-southwest, 
into the Tennessee. 

The most striking characteristic of 
the Blue Ridge is the great apparent 
difference in height when viewed from 
its two sides, the streams flowing to- 
ward the east plunging down its sides 
in narrow V-shaped gorges for a thou- 
sand. feet or more in a distance of a 
few miles until they reach the gentle 
slopes of the Piedmont Plain. Those 
flowing westward have a much easier 
descent. 

This is well shown by the great falls 
on the Linville River, which, rising 
on the western slopes of Grandfather 
Mountain, in Mitchell county, flows in 
a general southerly course to its junc- 
tion with the Catawba River, near the 
southern end of the Linville Moun- 
tains. The falls proper, which are 
located about 3 miles below the Mitch- 
ell-Burke county line, have a perpen- 
dicular plunge of 40 feet, and the cas- 
cades above are about 50 feet in height, 
this fall of 90 feet occurring in a linear 
distance of about 100 feet. For a dis- 
tance of about 10 miles below the 
falls the river flows in a series of cas- 
cades through a narrow gorge, whose 
sides are from 500 to nearly 2,000 feet 
high, the walls being cut down through 
the eroded Linville quartzites into the 
granite below. In the first six miles 
below the falls the descent averages 
208 feet to the mile, and the total de- 
scent from the head of the falls to the 
lower end of the gorge. a distance of 
about ten miles, is 1,800, as deter- 
mined bv a line of levels. Along the 
upper six or seven miles of this dis- 
tance the bott-m of the gorge is scarce- 
ly wider than the stream. The total 
fall of the stream from its source in 
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Linville Gap to its mouth is about 
3,030 feet in a distance of about 36% 
miles, the average fall per mile being 
about 83 feet. 

The Wautauga River also rises near 
Linville Gap, and flows first in a north- 
easterly and then in a northwesterly 
direction, its length from its source to 
Butler, Tenn., where it leaves the 
mountainous region, being about 33 
miles. The total fall in this distance 
is about 2,000 feet, and the average 
slope, therefore, about 61 feet per mile. 
Of this 2,000 feet, between 900 and 
1,000 feet are found in the first 6 miles, 
where the stream rushes down the 
slopes of Grandfather Mountain. 


As is the case with most of the other 
streams rising on the western slope and 
flowing westward across the elevated 
plateau, this stream has its channel for 
a part of its course in a rather broad 
and smooth valley before entering the 
steep and rocky gorge of its middle 
course. Here it cuts its way through 
the Unaka Mountains in a deep can- 
yon, about 8 miles in length, where 
the fall averages about 65 feet per 
mile, but is very much greate: at nu- 
merous places, the channel being ex- 
tremely rough and broken. The depth 
of the gorge through the Unakas is 
nearly 2,000 feet, but the walls slope 
down much more gently than those 
of the Linville just described, though 
they often show precipitous rock cliffs 
several hundred feet in height. 

The Unaka range on the western 
edge of this plateau, unlike the Blue 
Ridge, has slopes equally steep on both 
sides, descending often some 4,000 feet 
from the crest of the mountains to the 
stream beds. In the upper part of 
their courses all of the rivers of the 
Unakas partake of the natureofmoun- 
tain torrents, with the greatest fall 
near their sources, and in their lower 
courses they flow in valleys where 
there has been much clearing, the 


amount of water increasing rapidly at 
the time of rain on the mountain sides. 
In many parts the stream valleys are 
simply mountain gorges, with steep, 
vertical sides, and with very small 
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flood plains. Water powers could be 
developed at many places along these 
rivers, the fall in the upper part reach- 
ing, in some cases, 100 feet in an al- 
most vertical drop, though the quan- 
tity of water at these points is com- 
paratively small. When the rivers 
reach the plains lying at the edge of 
the mountain system their fall is very 
much less, yet at frequent intervals 
decided drops occur, and the flow is 
so increased by the numerous tributa- 
ries that water powers of considerable 
magnitude and value can be developed. 


THE RAINFALL AND RUN-OFF IN THIS 
REGION. 


In this region the influence of eleva- 
tion on climate is supreme; the sum- 
mers are colder, the winters more se- 
vere, and the climate is drier and more 
salubrious than at points not far dis- 
tant, but outside of the high mountain 
area. The trend of the mountains to 
the southwest influences the prevail- 
ing winds, while the great diversity 
in topographic features gives rise to 
many interesting climatic peculiarities. 

On the mountains near the southern 
end of the Appalachian system the 
rainfall is very heavy, but, on the other 
hand, in many central valleys the rain- 
fall is as light and the climate as mild 
as at many points east of the Blue 
Ridge. 

The area embraced in the proposed 
reserve belongs to that portion of the 
eastern United States characterized 
by the greatest annual rainfall, there 
being places along the southeastern 
slopes of the Blue Ridge which receive 
an annual precipitation not exceeded 
elsewhere in the United States, except 
along the northwest Pacific Coast. The 
average rainfall for a period of more 
than ten years at various places in the 
southern Appalachian Mountains in 
northern Georgia and western North 
Carolina and South Carolina has been 
nearly 73 inches, while at times the 
precipitation for a single month has 
been between 20 and 30 inches, the 
greatest amount falling in the three 
summer months and the least in au- 
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tumn, the amounts in winter and 
spring being about the same. It is 
worthy of remark that the average 
precipitation at Asheville is only about 
42 inches—the smallest rainfall record 
made at any station in the region. 

The entire region is characterized 
by extremely heavy rainfall in very 
short periods of time, and owing to 
the steep slopes and the absence of 
lakes, ponds, or marshes, which could 
act as reservoirs and hold back the 
storm waters, protracted heavy pre- 
cipitation is followed by a rather rapid 
increase in the flow of the streams, the 
rise lasting generally for only a few 
hours, and the stream soon assuming 
its normal stage of flow. This is more 
especially the case where there are for- 
est clearings. Consequently these vio- 
lent rains, under certain conditions— 
i. e., where rains are excessive and 
clearings extensive, or where forest 
areas are burned over so as to destroy 
the humus and undergrowth—give 
rise to floods which are very destruc- 
tive to property and which cause occa- 
sionally the loss of human life. To a 
certain extent the forest acts as a res- 
ervoir, for it keeps the soil porous, al- 
lows it to absorb and hold the water 
for a time, and gradually gives it forth 
in the form of springs and rivulets. 
Where the areas have been deforested, 
however, the rain water forms small 
but swift-flowing torrents down the 
sides of the mountains, and quickly 
reaches the streams below. Deep 
channels are cut in the mountain sides, 
and all of the top fertile soil is car- 
ried off, leaving only the underlying 
clays, which are of poor quality and 
do not yield to cultivation. 

After a storm the streams rising in 
the deforested areas are extremely tur- 
bid with mud from the mountain sides, 
while those from the forest areas are 
comparatively clear. This erosion can 
be noted by the most casual observer, 
and it forms one of the greatest men- 
aces to the region. The soil is fertile 
and deep, as is shown by the splendid 
growth of forest trees and by its yield 
under the first cultivation, but it is 
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only a question of time, if the forests 
are wantonly cut, when all of the soil 
and vegetation will be washed from 
the mountain sides and nothing will 
remain but the bare rock. 


These floods, due to protracted rains, 
are also destructive in strips of valley 
lands bordering the streams in the 
mountain region and in the wider val- 
leys along their courses across the low- 
lands beyond. Bridges, mills, settle- 
ments, public roads, dams for devel- 
oping water power, indeed, everything 
in the course of such a mountain 
stream is liable to be swept away by its 
rapidly increasing force. 

During the spring of 1go1 this re- 
gion was visited by the most severe 
rain storm of its recent history. Many 
of the streams rose to unprecedented 
heights, and the flood damages to the 
farms, bridges, and dwellings on or 
near practically all of the streams flow- 
ing from these southern Appalachian 
Mountains, were enormous. During 
the summer season later floods added 
largely to this destruction. 


Along the valley of the Catawba 
River in its course across the two Car- 
olinas, these flood damages to farms, 
bridges, highways, buildings, etc., dur- 
ing the high water season of Igot, ag- 
gregated nearly two million dollars. 
The storm damages during the same 
season along the tributaries of the 
James, the Roanoke, the Yadkin, and 
the Broad, in Virginia and North Car- 
olina, added a million dollars; and 
those on the tributaries of other 
streams rising about the Blue Ridge in 
South Carolina and Georgia add still 
another million, making four million 
in all for the streams flowing from the 
Blue Ridge across the Piedmont Plat- 
eau. Add to this the damages along 
the streams flowing out of the south- 
ern Aappalachian Mountains to the 
north, west, and southwest, and we 
have another and a larger story of de- 
struction : 

On the New (Kanawha) and other 
smaller adjacent streams in Virginia 
and West Virginia, $1,000,000. 
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On the Watauga, in North Carolina 
and Tennessee, $2,000,000. 

On the Nolichucky, in North Caro- 
lina and Tennessee, $1,500,000. 

On the French Broad and Pigeon, in 
North Carolina and Tennessee, $500,- 
000. 

On the Tuckasegee, Little Tennes- 
see, and Hiwassee, in North Carolina 
and Tennessee, $500,000. 

On the tributaries of western Geor- 
gia and Alabama streams rising in this 
region, $500,000. 

This aggregate of $10,000,000 tells 
a story of destruction never before 
equalled in this region. Bridges were 
swept away by the score; houses by 
the hundred; thousands of miles of 
public roads were washed away almost 
beyond the possibility of repair. The 
soil in the narrow, irregular, fring- 
ing valley lands in the mountain region 
was in many cases partially and in 
other cases completely washed away. 
In the lowlands beyond, the broader 
bordering valleys were denuded be- 
yond recuperation. Some areas were 
denuded of soil, while others were 
covered with desert-like, almost bar- 
ren white sand extending for miles 
along the course of a stream. 

3ut while the damage from the 
storm of 1901 exceeds that of any pre- 
ceding year, it is common knowledge 
among the mountaineers that annually 
the floods have risen irregularly but 
steadily higher, and that their destruc- 
tive work has been increasing in pro- 
portion as the forest clearings and the 
forest burnings have proceeded. We 
may confidently expect that floods of 
the future will exceed those of the 
past. 

Many of these streams have fine wa- 
ter powers along their courses, the 
value of which is limited by their low- 
water flow. Deforestation means the 
destruction of the only source of nat- 
ural storage in the region, and that the 
rainfall will reach the stream almost 
as soon as it falls, so that in the dry 
season there will be no reserve supply 
to augment the low-water flow, which 
is drawn principally from the sub-sur- 
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face sources. These water powers are 
a potential source of prosperity to the 
region in which they are found, and 
since their value depends entirely upon 
the water available, anything tending 
to reduce its amount or to change its 
distribution by increasing the violence 
of the floods and at the same time di- 
minishing the low-water flow, will 
work injury in precise proportion to 
the change produced. This result is 
inevitable upon the deforestation of the 
drainage basin, and on many of the 
streams has already become evident. | 
It is the general testimony of the older 
inhabitants of the region that the 
streams are now much more irregular 
than they were before active and wide- 
spread clearing operations had been 
begun. And while the evidence of the 
“oldest inhabitant,’ as an individual, 
may not be quite all that can be de- 
sired, collectively it is entitled to large 
credence. Already 24 per cent of the 
total area of this region has been 
cleared of its forests. 

Lumbering operations are at present 
rather widespread, and the forests in 
many regions already begin to show 
evidence of their effect. The large 
mills are usually steam saw-mills, to 
which the logs are either transported 
by a system of tramroads radiating 
from the site of the mill, or, where the 
mill is located near a stream of suffi- 
cient size, the logs are brought down 
by splashing. A number of small saw- 
mills have been erected which make 
use of the abundant water power fur- 
nished by the various streams. These 
are, as a rule, of small capacity, from 
500 to 1,000 feet per day, and do main- 
ly the custom sawing for the region 
near by. In addition to these there 
are numerous small saw-mills owned 
for the most part by some firm holding 
extensive tracts of forest, and these are 
moved from place to place as the near- 
by timber becomes exhausted. 

In any case the effect of the saw- 
mill on the forests is the same. All the 
trees available for use in any manner 
are cut into plank, and the careless 
methods destroy the greater part of 
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the young growth, which would other- 
wise in course of time replenish the 
supply. The logs when cut are 
“snaked” downhill by mule team, soon 
cutting a deep channel in the earth, 
which the waters from the first rain- 
storm turn into a yawning gully that 
rapidly spreads in extent. The tops 
and those parts of the trunk unsuit- 
able for lumber are left on the ground 
to furnish fuel for the first fire or-a 
breeding place for insects destructive 
to tree life. 

In addition to the lumbering opera- 
tions, the tan-bark industry is mak- 
ing great inroads on forest growth. 
Every vear thousands of cords of bark 
are stripped in these mountains, and 
each load means that some giant of 
the forest has been felled and lies use- 
less, for the trunks are rarely used for 
timber, the expense of transporting 
them to the mills from the high moun- 
tain slopes being in most cases prohi- 
bitive. 

But great as is the work of the lum- 
berman in this forest destruction, his 
part has in the past been small when 
compared with that of the forest fire 
and that of the farmer in clearing 
land for agricultural purposes. Forest 
fires have been one of the great curses 
in the southern Appalachians as truly 
as elsewhere in the country. They 
were common in the days of Indian 
occupation. Thus, they have preceded 
the lumberman, but they have also 
accompanied him and followed in his 
wake. Their work has been rendered 
far more destructive because the lum- 
berman has left his brush scattered 
among the remaining growth in such 
a way that in the burning it has fed 
the fire. 

In some regions these fires have de- 
stroyed the forests entirely. Especial- 
ly has this been the case where the 
soil has been thin and composed large- 
ly of humus. The fire has destroyed 
this humus and the remaining soil has 
soon washed away, leaving the trees 
on the bare surface of rock, to dry 
out and die. Even under more favor- 
able conditions these fires have de- 
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stroyed the undergrowth, and the larg- 
er trees have been burned near their 
roots in such a way as to cause their 
destruction. The repeated fires have 
frequently exterminated the grasses 
and other forage plants, so that in- 
stead of improving the pasturage, 
which has often been the object in 
starting the forest fire, the result has 
been, in the course of years, its almost 
total destruction. 

This burning of the humus and the 
undergrowth in the forests always se- 
riously affects the flow of the streams. 
No one who has ever been in a forest 
during a heavy rain-storm can fail to 
realize this fact. In the virgin forests 
the raindrops are caught by the under- 
brush and pass downward through the 
humus into the less porous soil and 
the rock fissures beneath, to reappear 
weeks and months later. in the form of 
numberless springs. But where this 
underbrush and humus have been 
burned away, one can not fail to see 
that during a heavy rain storm much 
less of the water soaks directly into 
the soil, and the remainder flows down 
the surface with a velocity varying 
with the slope, sometimes washing the 
soil into small furrows and gullies. 
Hence, the burning of this humus de- 
creases the storage of water in the soil 
and causes the more rapid accumula- 
tion of this water in the brooks, and 
results in floods in the larger streams 
below. 

Following in the wake of the forest 
fire in this connection is the farmer, 
who is continually clearing the moun- 
tain slopes for agricultural purposes. 
Instead of trying to improve his soil 
in the valley and on the adjacent 
slopes he has for years followed the 
policy of clearing additional patches 
on the mountain side as rapidly as 
others are worn out and abandoned. 
Each one of these hillside fields must 
be abandoned in from three to five 
vears, as their productiveness is short- 
lived. After the trees have been 
girdled and the underbrush has been 
destroyed, such a field may be planted 
in corn for one or two years, then in 
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zrain for a year, and one or two years 
in grass. Then it may be pastured 
for a year or two until with increased 
barrenness the grass gives place to 
weed and the weeds to gullies. 

Within two or three years after 
these mountain-side fields have been 
cleared the soil loses its color, chang- 
ing from dark gray or black to red, as 
the organic matter disappears. Mean- 
while it is losing more and more its 
porous nature, and hence its capacity 
for absorbing water ; and the rains be- 
ing unable to soak into it wash it 
away. 

Thus, the lumberman, the forest fire, 
and the farmer co-operate in the work 
of forest destruction and the conse- 
quent disturbance of the regularity of 
the flow of the streams. This increases 
the floods which destroy the valley 
lands below, and as the irregularity of 
their flow increases the streams lose 
their value for water powers during 
the dry season, and during the season 
of rain the floods wash away the farm- 
ing lands in the valleys and carry de- 
struction along their courses across 
the lowlands. As the rains wash away 
the cleared fields on the mountain 
slopes and the farming lands in the 
valleys, these soils on their way toward 
the sea incidentally silt up the river 
channels and the harbors. Hence, it 
is strictly true that in destroying for- 
ests these agencies are removing the 
soils, ruining the rivers, and destroy- 
ing agricultural and manufacturing in- 
terests, and incidentally seriously af- 
fecting important navigation facilities. 

In New England and many of the 
Northern States the numerous lakes 
and glacial deposits of sand and grav- 
el, spread out over the hills and 
valleys, serve as storehouses for the 
water and help materially to preserve 
uniformity in the flow of the streams. 
In this respect they co-operate largely 
with the forest cover in that region; 
and indeed they would accomplish 
much in that direction were the forest 
cover entirely removed. But in the 
southern Appalachian region there are 
no lakes and no glacial gravels and 
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sands; the forest and the soil are the 
factors upon which the solution of the 
problem of water storage depends. 
And that the problem resolved itself 
largely into one of forest cover, with 
its undergrowth and humus, is seen 
by the fact that in the streams of the 
Piedmont Plain of the South Atlantic 
States the irregularity in flow, as ob- 
served for a number of years, has been 
alrhost directly proportional to the ex- 
tent of forest clearings. Observations 
and measurements of the southern Ap- 
palachian Mountain streams made dur- 
ing the last few years show that the 
same is true in that region. Hence, 
here the water problem is a forest 
problem. 


STREAM FLOW IN THE REGION AND ITS 
MEASUREMENT. 


The region is well watered, and 
from it several of the largest rivers 
of the country receive their supply. 
The chief rivers in the States of Vir- 
ginia, North Carolina, South Carolina, 
Georgia, Alabama, Tennessee, and 
West Virginia rise in these mountains. 
One of the principal tributaries of the 
Ohio and one of the largest feeders of 
the Mississippi head here also. So 
that this region may justly be consid- 
ered one of the important watersheds 
of the United States. The Yadkin, 
Catawba, Broad, Saluda, and Chat- 
tahoochee flow into the Atlantic. The 
Chattahoochee and the Coosa flow in- 
to the Gulf. New River flows to the 
north and enters the Kanawha, whose 
waters finally reach the Mississippi 
through the Ohio, while the Tennes- 
see, with its large tributaries, the 
Holston, the Nolichcucky, and the 
French. Broad, flow to the west 
throug the State of Tennessee, finally 
entering the Mississippi. The Cheoah, 
the Nantahala, the Oconalufty, and 
the Tuckasegee, all large streams from 
50 to 100 yards wide, join their waters 
to the Tennessee and flow in a narrow 
and rocky gorge through the Great 
Smoky Mountains, while the Hiwassee 
unites with that river in the State of 
Tennessee beyond the mountains. 
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Lower Callasaja Falls, Macon County, North Carolina. 
One of the sources of the Little Tennessee River. 
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An examination of the watersheds 
and a general investigation of the 
streams in this mountain region were 
made by the United States Geological 
Survey during the summer of Igoo. 

During the hydrographic investiga- 
tion of this region, extending through 
1900 and 1901, measurements of flow 
were made on the larger streams and 
more than one thousand of their upper 
tributaries, and 54 gauging stations 
were established. At each station a 
gauge was permanently placed, upon 
which the height of the water surface 
was read and recorded daily by a local 
observer, and to which were referred 
the current-meter measurements, 
which were made about every sixty 
days, or oftener, as circumstances de- 
manded or permitted. From these 
data a curve was platted, according 
to the method usually followed by 
the Survey. From this curve, the 
mean of the daily gauge readings be- 
ing known, the approximate daily 
discharge has been calculated. The 
great difficulty encountered at these 
stations was to obtain measurements 
at the time of high water, for after 
a rain the rivers rise rapidly and fall 
as quickly. Hence, unless the observer 
is on hand at the time, the high water 
passes before he can reach the point of 
measurement. 


VALUE OF THESE MOUNTAIN STREAMS 
FOR WATER-POWER PURPOSES. 


The greater part of this region is 
occupied by gneissic rocks, having for 
the most part a characteristic north- 
east-to-southwest strike, the irregular 
rock layers dipping beneath the sur- 
face at varying but generally steep an- 
gles. The southern half of the region 
has along its western border an ir- 
regular belt of bedded slates, lime- 
stones, quartzites, and conglomerates. 
These rocks, which make up the great 
bulk of the surface, have a general 
northeasterly strike, and a steep but 
varying dip; while near the eastern 
border there is another, but narrow 
and more irregular, belt of rock of 
somewhat similar character, which fol- 
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lows approximately the general posi- 
tion of the Blue Ridge, and dips steeply 
southeastward. 


As stated above, the important 
streams rising in Virginia, the Caro- 
linas, and Georgia have their origin 
on the slopes of the Blue Ridge. Those 
rising on the eastern slope, such as the 
James, Roanoke, Yadkin, Catawba, 
Broad; Savannah, and Chattahoochee, 
flow generally toward the southeast, 
their head streams plunging down the 
mountain slopes many hundreds of 
feet in short distances and soon reach- 
ing the gentle slope of the Piedmont 
Plain. The streams rising on the 
western slopes of the Blue Ridge—the 
Watauga, Nolichucky, French Broad, 
Pigeon, Little Tennessee, Tuckasegee, 
and Hiwassee Rivers—flow in the gen- 
eral characteristic northwesterly direc- 
tion across the upturned ridges of the 
gneiss and more recent bedded rocks, 
with frequent falls, into the great val- 
ley of East Tennessee. The Holston 
River, which flows along this valley 
from its upper end to its junction with 
the Tennessee system, forms an excep- 
tion to the general direction of flow in 
this region, for its course lies toward 
the southwest; and the Coosa River, 
of Alabama, which has its headwaters 
on the southeastern slopes of the Blue 
Ridge, takes a similar direction. The 
New River, also, which rises in the 
cross ranges connecting the Unakas 
and the Blue Ridge, flows toward the 
northwest into the Ohio. The eleva- 
tion of the country is so great and the 
decent of the stream is so rapid that 
the general course of the principal riv- 
ers has been but little modified by the 
geologic structure of the region, though 
they lie directly across the strike of the 
rocks. The resulting conditions pro- 
duce occasional falls and cascades in 
the streams; but the larger part of the 
courses of these streams consists of a 
succession of rapids, furnishing ample 
opportunities for water power devel- 
opment by the building of dams at in- 
tervals across the deep narrow gorges. 
A number of the small tributary 
streams in North Carolina and in Vir- 
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ginia flow in either a northeast or 
southwest direction along the strike of 
the rocks, and at places give rise to 
conditions favorable to water-power 
development. This is the case for the 
most part where a change in the direc- 
tion of flow causes a change in the 
character of the rock in the stream bed. 

In northern Georgia different condi- 


tions seem prevalent; the general 
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in each case is abovt 300 feet within a 
short distance. These are found on 
rather small streams, but illustrate the 
difference in the prevalent conditions. 

As before stated, this part of north- 
ern Georgia embraces the headwaters 
of three great drainage systems—the 
Coosa, the Chattahoochee, and the Sa- 
vannah. At various points along their 
courses all of thee streams possess 








A Spring on Southern Slope of Mount Mitchell. 
These perennial springs are fed by water stored in the forest-covered slopes of these mount- 


ains. 


course of the stream is southeast or 
southwest, and many shoals and cas- 
cades are to be found. Some of the 
cascades are of great height, and large 
water powers could be easily and 
cheaply developed. Notable among 
these are Tallulah Falls, where the de- 
scent is 335 feet in about 4,000; Duke’s 
Creek Falls, Minnehaha Falls, and 
Annie Ruby Falls, where the descent 


They maintain the regular flow of the many mountain streams of this region. 


magnificent water powers which pre- 
sent conditions favorable to develop- 
ment, and which at some future time 
will be made to supply the varied and 
growing industries of the nearby re- 
gion with the power necessary for 
their continuance and growth. Any 
impairment of these powers by dimu- 
nition of the low-water flow of these 
streams will most assuredly work 
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great injury in future years to the in- 
dustrial welfare of the region. 

The states through which flow the 
streams rising in the region of the pro- 
posed Appalachian forest reserve have 
for many years past been devoted 
mainly to agricultural pursuits; but 
within recent years a great awakening 
has come, and a tendency to manufac- 
ture the raw material at home has be- 
come manifest. Already the results 
are to be seen in the increased prosper- 
ity of the region, resulting from the 
development of diversified industries. 

This tendency is growing with great 
rapidity, and while its beneficial effects 
will be felt most in the section where 
it has appeared, it cannot fail to have 
a considerable influence on the pros- 
perity of the entire country, for pros- 
perity comes to those who produce 
sooner than to those who consume—to 
the seller who can supply the commer- 
cial needs of the world, rather than 
those who feel the want. 

Water power is universally recog- 
nized as the cheapest power to be se- 
cured for any species of manufacture ; 
for when once the constructional de- 
velopment is at an end the attendant 
expenses become very small, since, 
through the operation of the laws of 
nature, the water flows without cost 
by day and night, while every ton of 
coal that passes in at the furnace door 
represents a certain expenditure, and 
in plants requiring great power this 
fuel cost may come to represent a large 
proportion of the cost of manufacture. 

In the past the chief advantage of 
steam power over water power was 
the mobility of the former, for steam 
could be generated wherever fuel could 
be obtained and mills could be built 
where the transportation facilities 
were stich as to insure the quick dis- 
posal of the finished product. By rea- 


son of the great improvements in elec- 
trical transmission of power, steam has 
lost its advantage, for water power can 
now be brought to a mill for distances 
of many miles more cheaply than pow- 
er can be obtained from coal at most 
points. 


The water powers, therefore, 
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in the not far distant future may be- 
come as valuable as coal mines, and as 
the local coal supply becomes more 
costly by reason of deeper mining the 
water powers will increase in value. 

This wealth should not be wantonly 
wasted. Its present value can be con- 
served and its future value increased 
by the preservation of the forests about 
the headwaters of the streams; and 
this preservation would seem desira- 
ble therefore, if for no nother reason 
than this, entirely apart from the 
wealth-producing capabilities of the 
forests themselves. 

It is impossible at this time to give 
an accurate statement of the total pow- 
er available on all the streams rising in 
and flowing from this area, for the 
reason that the power on any stream 
cannot be determined accurately with- 
out a survey of the entire course of the 
stream with this object in view, and 
any discussion of this, based on the 
total fall from source to mouth and 
the average quantity of water carried 
by the stream, would be worse than 
misleading, for the mere fact that 
there is on any stream a certain fall 
within a certain distance, over which 
flows a certain amount of water, does 
not mean that this locality constitutes 
an available water power. Theoreti- 
cally the power is there, but practically 
it is non-existent unless it can be de- 
veloped and brought to use for a sum 
which is not prohibitive. In other 
words, the availability of a water pow- 
er depends entirely on the economic 
situation at the point considered, and 
every location must be viewed by itself 
in such determination. 

It is, however, certain that on all of 
these streams large amounts of power 
can be easily and cheaply developed 
when the demand for it is sufficient, 
for the average fall in the streams is 
great, and is nocticeably high at great 
numbers of point, while the low-water 
flow is fairly large on account of the 
large annual rainfall and the storage 
effect of the great forests. Further- 
more, at many points the conditions 
favorable for easy and cheap develop- 
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ment are present; and on some of the 
streams surveys have been made which 
render approximate estimates easy. 
In regard to the power actually util- 
ized conditions are more favorable, 
since such information can be readily 
obtained by letter and inquiry from 
the owners and users thereof, and such 
has been obtained and is presented 
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8,700 horse power, of which amount 
2,500 is used by a single plant recently 
built. 

On the James River, the amount of 
available power is estimated as about 
50,000, of which not more than 17,000 
is actually in use. On the Yadkin Riv- 
er the available horse power is esti- 
mated at 60,000, the amount actually 





Newly Cleared Mountain Field Planted in Corn, Rapidly Washing Away. 
These steep hills will be ruined and abandoned in less than a decade. 


here below. The aggregate amount is 
very small, for the reasons that the en- 
tire region is largely agricultural in its 
pursuits and that manufacturing is 
only beginning. 

On the New (Kanawha) River and 
its tributaries, where the available 
horse power amounts to 60,000, the 
amount actually reported as used is 


used being about 2,500. The available 
power of the Catawba River is esti- 
mated at 57,000 horse power, the 
amount in use being 4,000 horse pow- 
er. On Broad and Saluda rivers, the 
available power is estimated at 43,000 
horse power, the amount actually used 
being about 25,000 horse power. The 
available power on the Savannah Riv- 
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er is estimated to be about 77,000 horse 
power, the amount used being about 
‘1,000 horse power. Near the fall line 
the city of Augusta has developed 
about 11,000 horsepower. 

On the Chattahoochee River the 
available power is estimated by Mr. B. 
M. Hall to be 115,000 horse power, the 
amount utilized being only about Io,- 
000, while the available power on the 
Coosa River is about 140,000 horse 
power, the amount in use being ap- 
proximately 13,000. 

On the Tennessee River, in Alaba- 
ma, there is available 100,000 horse 
power ; while on the tributaries of the 
‘Tennessee, in North Carolina and Ten- 
nessee, large amounts of power are 
available, as shown in the following 
paragraphs: 

On the Hiwassee and its tributaries 
the available power is estimated to be 
75,000 horse power, though the amount 
used is very small, the only users of 
power in the basin being some small 
plants. 

On the Little Tennessee system, in- 
cluding the Little Tennessee, Cheoah, 
Tuckasegee, Nantahala, Oconalufty, 
Tellico, Ellijay, and Little Pigeon riv- 
ers, the available power is 100,000, 
while the amount utilized is only 1,700. 
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On the French Broad River and 
tributaries, rising in the southern A ppa- 
lachian Mountains, the aggregate horse 
power available is 50,000, while that 
used is about 3,500, though more than 
this will come into use in the near fu- 
ture when some developments which 
are now under way are completed. 
Others in this basin are projected. 

In the Nolichucky Basin about 700 
horse power is in use, and 35,000 avail- 
able. 

On the Watauga the amount of 
power available is 20,000, while only a 
few small powers have been developed, 
aggregating 450 horse power. In the 
Holston Basin 4,700 horse power has 
been utilized, and 40,000 remain unde- 
veloped. 

It would be entirely safe to estimate 
the available but undeveloped water 
power on the streams rising among the 
southern Appalachian Mountains as 
equivalent to not less than 1,067,000 
horse power, and the developed power 
is 117,750. It would also be entirely 
correct to state that the future value 
of these water powers, as, indeed, the 
future value of almost everything of 
value about these mountains, depends 
largely upon the future preservation 
of the forests. 


A FOREST RESERVE IN THE WHITE 
MOUNTAINS 


Reasons Why the East as Well as the 
West Should have Forest Reservations 


BY 


HON. FRANKLIN W. ROLLINS 


Former Governor of New Hampshire; President of Society for the Protection of New Hampshire Forests. 


RESERVATION of forest lands in 

the West under four presidents— 
Cleveland, Harrison, McKinley, and 
Roosevelt—has met wide approval. 
Nearly 100,000,000 acres are now set 
apart. 


These are government lands 


reserved by proclamation, and all are 
located west of the Mississippi River, 
except that in Minnesota at the head- 
waters of that river. This reservation 
was established by a recent act of Con- 
gress, and purchased in part from the 
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Chippewa Indians, taking a portion of 
the land and timber formerly granted 
to them. With the sharp advance in 
prices of timber, showing plainly the 
partial exhaustion of best grades in 
the East, the question arises, shall the 
government establish forest reserva- 
tions in the East also, where the land 
and timber must be purchased, and 
where both are held at relatively high 
figures. The following are among the 
reasons why forest reservations should 


the average higher prices than the or- 
iginal crop cut within the memory of 
men now living. In the disappearance 
of the first crop of pine timber New 
England suffered severely. \Voodwork- 
ing factories ceased to locate here; the 
mills disappeared ; population in large 
sections decreased; farms were aban- 
doned. Even now the sash and door 
factories that remain import much of 
their best material from Michigan, and 
the profits are not such as to encourage 





On the North Slope of the Presidential Range, White Mountains. 


be established in the East as well as in 
the West: 

1. Proximity to market. Wood is 
one of the great staple products of the 
country upon which our wellbeing 
rests in large measure. The advance 
during the last five years in the prices 
of all timber products has caused us 
to open our eyes to an entirely new sit- 
uation. Even the second or sapling 
growth of white pine now being harv- 
ested in New Hampshire is yielding on 


sons to follow the business of their 
fathers. Is it not plain economy to 
use non-agricultural land near the cen- 
ters of population for timber crops? 
Because of the time element involved 
in growing trees, private ownership 
can never be relied upon to do it satis- 
factorily on a large scale. The states 
of New York and Pennsylvania have 
recognized this and have established 
large state reserves, secured by pur- 
chase. Their commendable action, 
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however, is not commensurate with 
the situation, nor can state action alone 
be relied on to meet the need. All of 
the New England states are interested 
in a reservation at the other end of the 
Appalachian chain, but no state is ca- 
pable of securing the lands necessary 
for the benefit of its neighbors, nor can 
any state grant money for use in an- 
other. The benefits of a reservation 
extend beyond the borders of any one 
state and are a proper subject for 
federal action. 


A ‘gravity railroad “ in the White Mountains. 
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are not used for irrigation purposes, 
they are used to a much greater de- 
gree for manufacturing purposes, and 
their protection both from floods and 
droughts is equally a matter of vital 
national import. It has been pointed 
out by the president of the Amoskeag 
Manufacturing Ccmpany, located at 
Manchester, N. H., that one flocd a 
few years ago cost that company 
$100,000. The eastern rivers are used 
not only for manufacturing, but their 
navigation has become a vast business. 





The trucks are pulled up by horses and the 


logs run down by giavitation—sometimes you reach the bottom safely. 


2. Protection of water flow. One of 
the most important results from the 
establishment of western reservations 
is that they make it possible to carry 
out the provisions of the irrigation 
laws passed by Congress. Proba- 
bly no more important action has 
been taken by the federal legislature in 
recent years than those establishing the 
forest reservations and the irrigation 
projects. While the rivers of the East 


They are also for many large cities a 
source of drinking water. It is folly 
not to realize the need for their pro- 
tection in the mountains; and as a 
forest reservation requires time for 
growth and development, the federal 
government cannot begin too soon to 
protect its eastern rivers as it has al- 
ready protected its western rivers. 

3. A reservation would steady the 
industries dependent upon forest 
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growth. Hitherto the timber business 
in the United States has been more or 
less a shifting and ephemeral one. 
Towns have sprung up like mush- 
rooms, to disappear with the vanish- 
ing forest. Whole towns in New Eng- 
land have dwindled and evea died out 
since the cutting of the original white 
pine, and others now dependent on the 
spruce forests must follow the same 
course in fifteen or twenty years, un- 
less something is done to recuperate 
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that New Hampshire imported last 
vear from Canada 37 per cent of all 
the spruce logs used in the manufac- 
ture of paper pulp. 

4. The movement is widely ap- 
proved and urged upon Congress. The 
propositions for national forest reser- 
vations in the White Mountains and 
in the southern Appalachian Moun- 
tains have met ths far no serious op- 
position. They are universally com- 
mended. The press of the country has 





Making a road for cutting at the commercial timber line in the White Mountains, 3,500 feet 
high—expensive, and not much profit to the operator, but most destructive to the forest. 


the timber industries, to renew the 
sources of supply, and thus maintain 
the population upon the soil. Contrast 
ovr situation with the happy and pros- 
perous life in the Black Forest region 
in Germany, where, under government 
regulation of felling and planting, no 
danger from exhaustion arises. We 
may well fear German competition in 
manufacture until we have placed our 
supplies of raw material upon an 
equally sound basis. It is significant 


given hearty support, and trade associ- 
ations in all the lines affected, includ- 
ing the American Paper and Pulp 
Association, the National Wholesale 
Lumber Dealers’ Association, the Na- 
tional Board of Trade, the American 
Forest Congress, and many local 
bodies have urged these reservations 
upon Congress. Both measures have 
been agitated now for some time. It 
seems as if the time for congressional 
action has arrived. Let the sons and 
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daughters of New England who are 
spread so widely throughout the West 
and the South unite in urging their 
respective congressmen to support 
these measures, and let the great 


The Franconia Notch in the White Mountains where some of the most destructive clean 
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throng of men and women who find 
rest and recreation in the mountain 
regions of New England join in the 
agitation for a national forest reserva- 
tion in the White Mountains. 





cutting is done on the high slopes. 


THE SIZE OF IRRIGATED FARMS 


A Matter of Great Importance in Working 
Out National Reclamation Projects. 


One of the most important problems 
arising in the administration of. the 
Reclamation Act is the determination 
ofthe sizeof farm units on the projects 
that are under construction by the gov- 
ernment. The law provides that the 
land to be irrigated shall be subject to 
entry in tracts of not less than 40 nor 
more than 160 acres. As the intention 
of the law is to provide a homestead 
sufficient to support a family, it is nec- 
essary to carefully examine the condi- 
tions that will confront the settlers 
upon these areas. 


While the size of a farm unit will 
depend to a certain degree upon local 
conditions, there are sume general con- 
siderations that are of great impor- 
tance and must be taken into account. 
Not only must the character of the soil 
be a criterion, but weight must be 
given to the character of the settler 
and his opportunities for making a 
livelihood. It is not enough to say 
that the irrigated farms should be lim- 
ited to the size of those in particular 
areas where agriculture is highly de- 
veloped and where the farmers have 
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acquired an unusual amount of skill 
and experience. The determination of 
the farm unit must depend on the re- 
sults to be obtained by the average 
farmer. The unit should be of such 
size that wasteful or slothful methods 
of agriculture will not be encouraged, 
but account should be taken of the 
capabilities of the men who are going 
to settle upon these lands. In short, 
the size of the unit should result in the 
most advantageous development of the 
agricultural and industrial resources 
of the country. 

The size of an irrigated farm de- 
pends upon the crop which may be 
grown upon it, which in turn are gov- 
erned by the climate, soil, water sup- 
ply, transportation facilities, the char- 
acter of the surrounding country, and, 
most important of all, upon the class of 
farmers on the land. Forty acres of 
land properly handled are probably 
sufficient for the support of a family 
in any part of the West, provided the 
head of the famliy possesses the requi- 
site knowledge, skill, and industry to 
make the land produce its best crops 
every year. The average American 
farmer, however, is apt to lack one of 
these three requisites, particularly 
when entering a new country. He 
must spend several years learning how 
to farm, and meanwhile he is obliged 
to make a living from a kind of agri- 
culture that is not so profitable as that 
he will pursue five years later. Fur- 
thermore, to make 40 acres support a 
family, the land must have been under 
cultivation several years and in the 
best possible tilth. 

Most of the reclamation projects are 
at considerable distance from centers 
of population and established markets. 
In such cases the farmer will find diffi- 
culty in opening a new market for his 
products, and it is likely that during 
the first years of his residence he will 
receive minimum prices for his crops. 
As practically all the irrigation works 
will be completed by the time he com- 
mences to harvest his crops, there will 
be no sale for hay and grain to con- 
tractors. 
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Most of the projects that are at a 
distance from the centers of population 
are in the midst of large stock ranges. 
There is a ready sale for hay and feed, 
which during the first years of settle- 
ment will probably be raised easier 
than any other crop. The tendency 
will be to plant alfalfa. If the settler 
is a good farmer, he may in the first 
three years average six tons per acre 
per year. If he has 35 acres in alfalfa 
he will produce 210 tons per year, and 
at $4 per ton will realize $840. The 
cost of putting up this hay will certain- 
ly be 50 cents per ton, or $105, and the 
payment of his water right will be 
$120. This will leave $615 to support 
his family for a year, which may be 
considered ample. 

The above results will be achieved 
under the very best conditions. If the 
settler is not an experienced irrigator, 
but is only an average man, his return 
will not be near so great. The first 
year he may not get all of the 35 acres 
seeded, or he may lose a part of his 
stand. For the first three years he 
may average only 3% tons on his 35 
acres, which gives him a yield of 122% 
tons. From this he may realize $490; 
he must pay $62 for harvesting and 
$120 for water right, and will have 
left $308 to support his family. Had 
this man 80 acres of land, he would 
have been able to put in a larger acre- 
age and with due diligenec the income 
on this second 40 acres would have 
equalled that on his first 40 acres, giv- 
ing him at the end of the year $600 for 
the support of his family. 

The feeding of hay to stock general- 
ly is more profitable than selling it, and 
this method has the advantage of re- 
turning to the land valuable plant food. 
For this reason many farmers, when 
selling hay, contract to feed it on their 
farms at the going price. The farmer 


who has only 40 acres loses this oppor- 
tunity, as he has neither the quantity 
of hay nor the room to make such an 
undertaking successful. 

Many intelligent farmers claim that 
a man cannot profitably raise stock on 
from 32 to 35 acres of available land 
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on a 4o-acre farm, and this is rarely each irrigation scheme comes in the 


done where outside range or other pas- 
ture is not available. At present large 
cattle and sheep companies control 
most of the range. Thus, with his 
hay crop as his principa! asset and the 
necessity for prompt sale at the end of 
the crop year, the forty-acre farmer is 
very much at the mercy of the stock 
man of large interests. This condition 
is very likely to confront the farmer 
during his first four or five years when 
he is limited to one crop and when his 
struggle is the hardest and ready mon- 
ey is most needed. 

The agriculture of such projects 
will some day be entirely changed, and 
in all probability sugar beet and fruit 
growing may become important, and 
make 40 acres or smaller farms desir- 
able. Until that time comes, condi- 
tions as they exist must be dealt with, 
as it is not possible to change in a short 
time the kind of agriculture being car- 
ried on in any district. Fruit growing 
cannot be made successful in a valley 
where the stock business is predomi- 
nant, nor can dairying be carried on in 
a region where fruit growing has been 
the principal industry for a long time. 
These changes are, of course, possible, 
and will in many cases take place; but 
the process is a slow one. 

The critical period in the history of 


early years of its operation. Failures 
by farmers are then common, and 
there is no ground for believing that 
farmers taking land under govern- 
ment projects will be abler than those 
who have heretofore inhabited the 
West. During the first years meth- 
ods of agriculture will be crude, low- 
priced products will be produced, and 
in consequence a larger area of land 
will be needed for the support of a 
family than later in the history of the 
region. These first few years are 
going to be the critical ones. If the 
farm units are made too small and 
the .settlers are unable to pay the 
charges for the water and the lands, 
not only will future work be hampered 
because the money has not been re- 
turned to the Reclamation Fund, but 
the main purpose of the law, the set- 
tlement of the West, will be prevented. 
Instead of prosperous farms and a 
contented settlement, there will be seen 
dismal abandoned homesteads elo- 
quent of failure and despair. In a 
district where fruit growing will be 
the principal crop the unit may safely 
be limited to 40 acres, but under the 
projects that are removed from estab- 
lished markets and from centers of 
population the best policy will proba- 
bly be to make the farm unit 80 acres. 


FORESTRY IN NEW JERSEY 


BY 


DR. JOHN GIFFORD 


Vice President of the American Forestry Association for New Jersey. 


ROGRESS in forestry in the State 
of New Jersey has been slow but 
gradual. Although the subject has 
been agitated in various ways for 
many years, nothing very tangible was 
ever accomplished. This tardiness was 
due to various causes. First, in spite 


of the activities in the nearby States of 
New York and Pennsylvania the New 
Jersey legislatures, although not hos- 


tile, were merely lukewarm on the 
subject, and although they passed bills 
from time to time they never appro- 
priated sufficient money for their en- 
forcement. Although the State of New 
Jersey has had, and still has barrels 
of money in its treasury, much of 
which is secured from corporations 
and none of which is wrung from the 
tillers of the soil, it has been loathe 
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to part with it for such purposes. Sec- 
ond, all the lands in the state to which 
no parties had a valid claim became the 
property of the descendants of the 
Lords Proprietors, a relic of the days 
when New Jersey was a British prov- 
ince. There were, in other words, no 
state or federal lands to reserve and 
care for. Then again, legislation fol- 
lows rather than precedes public opin- 
ion. It usually lags far behind, and 
often comes too late to do much good. 
But all the efforts of the past were 
taking root to finally spring forth into 
something worthy of note. The recent 
revival of interest in the subject has 
its root in the election of Governor 
Stokes, a man from the pines, who has 
been interested in the subject of for- 
estry for some time. 

An elaborate bill was passed, money 
was appropriated, not much, but 
enough to start with, an able commis- 
sion appointed, and the purchase of 
land begun. 

It the purpose of this article to re- 
cord some of the efforts which have 
led up to this recent revival of interest, 
to decribe what the commission has ac- 
complished in the short period of its 
existence, and to indicate as far as 
the writer knows, its policy for the 
future. 

Among the various factors which 
have been potent in moulding public 
opinion on the subject, the publica- 
tions of the New Jersey Geological 
Survey are foremost. In fact, this in- 
stitution has fathered the subject from 
the start. From the year 1856, almost 
every report contains an important 
contribution on this subject. Much 
credit is due Professor Cook, of the 
Geological Survey, who worked hard 
for the preservation of the forests at 
a time when there were few sufficiently 
interested or concerned to uphold and 
help him. 

For many years following Professor 
J. C. Smock, who succeeded Professor 
Cook as State Geologist, had the sub- 
ject constantly in mind, and at heart. 
He deprecated the fact that fires were 

_converting pine timberlands into scrub- 


oak barrens, and employed experts to 
investigate and report on the condi- 
tions of the forests of the state. The 
urgent need of forest protection on the 
wartersheds, especially in regions suit- 
able for water supply to cities, was 
vigorously championed by Professor 
Smock at the meetings of the board of 
the Geological Survey. This board 
consisted of a set of broad-minded, 
eminent men. It was untrammeled by 
political bias and it was no doubt while 
he was a member of this board that 
Governor. Stokes developed such a 
keen interest in the subject. It is, 
therefore, highly fitting that the Gov- 
ernor, Professor Smock, and Mr. 
Kimmel, the present State Geologist, 
should be members of this commission. 


At one time in New Jersey there ex- 
isted a State Forestry Association. In 
the early days, Dr. Joseph Rothrock 
would come over from Pennsylvania, 
Dr. Fernow would come up from 
Washington, and Colonel Fox would 
come down from Albany, and these, 
together with a few officials at the 
State House, a few foresters, a few 
enthusiasts, and a few nondescripts 
would constitute a meeting. Almost 
everybody present was already con- 
verted, but the discussions did some 
good and the newspapers always re- 
ported a full and highly successful 
meeting. This started in the southern 
part of the state, under the name of 
the South Jersey Woodmen’s Associa- 
tion. It had at one time a large mem- 
bership and although extinct, it played 
its part. It helped to arouse interest 
in the subject by the distribution of lit- 
erature and by lectures here and there. 
Through its invitation the American 
Forestry Association held a peripatetic 
meeting in New Jersey. A full itiner- 
ary was arranged, but the secretary of 
the American Forestry Association, or 
somebody, neglected to send out the 
announcements in time, so that when 
the American Forestry Association ar- 
rived in New Jersey, it consisted of 
three officers of the Association and 
their wives. Nevertheless active meet- 
ings were held and the press notices 
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and comments helped to arouse and 
foster interest in the subject. 


This Association published a journal 
known as the New Jersey Forester, at 
first bi-monthly, later a monthly pe- 
riodical. This journal was turned 
over to the American Forestry Asso- 
ciation, and was for a time known as 
the Forester. Later it became also the 
official organ of the National Irriga- 
tion Association, and is now known as 
FORESTRY AND IRRIGATION. I mention 
it to show that the little journal and 
association which were started in the 
pine woods of South Jersey have had, 
after all, widespread influences. 


Another factor, although small, had 
its influence. There was started at 
Avalon, on Seven Mile Beach, New 
Jersey, a summer school. The students 
consisted mainly of teachers from 
Philadelphia and New Jersey. A part 
of this institution was a summer school 
of forestry, with three or four instruc- 
tors and an elaborate curriculum. It 
was, as far as I know, the first summer 
school of forestry in this country. It 
never created a very great stir in for- 
estry circles, first, because forestry cir- 
cles had short diameters in those days, 
and secondly, because the Seven Mile 
Beach Company, which agreed to deed 
to us two blocks of land at the end of 
three years, failed to deliver the same. 
The school might have been running 
yet, since during the three years of its 
existence it was successful, but for the 
perfidy of the Seven Mile Beach Com- 
pany. That was in 1897-98, and ’99. 
In the meantime, nothing developed 
until September 27 of this year, when 
our suit was tried in the Court of 
Chancery of the State of New Jersey. 
The vice-chancellor decreed in our fa- 
vor. We builded better than we knew, 
for the meantime the ocean currents 
were busy making more land, which 
comes to us by right of accretion. 


All these forces have done their part 
and have gradually led up to the recent 
tangible developments. Many individ- 
uals not in the employ of the state gave 
time and money to help the cause 
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along. The parties interested were not 
all faddists and sentimentalists. Al- 
though there were some who insisted 
that the association should plant trees 
along city streets, pay boys for pick- 
ing worms by the quart, put up water 
troughs for horses along the country 
roads, construct pretty paths and rus- 
tic arbors in the woods, etc., there 
were among the lot several large wood- 
land owners, and a few professional 
foresters. Among the latter were Mr. 
Jules Girtanner, of Linden, a forester 
from Switzerland, and Mr. F. R. 
Meier, of Mahwah, a forester from 
Austria,onthe Havemeyerestate. Mr. 
Meier is now employed by the commis- 
sion,.and will no doubt have an active 
hand in the work on the new reserves. 


The commission is a Forest Park 
Reservation Commission. In its very 
name it commits itself primarily to the 
reservation policy. Just how the word 
“park” got in there, and what it means, 
I do not know. The commission has 
purchased two hundred and fifty acres 
near May’s Landing, the county seat 
of Atlantic county. For this it paid 
four dollars per acre. Bordering on 
this the state received a gift of seventy 
acres. This land has frontage on a 
navigable river, it is traversed by good 
gravel roads, and has telephone con- 
nection and rural mail delivery. Near 
Tuckerton, in Burlington county, the 
commission has purchased six hundred 
acres at a dollar and a half per acre. 
Both of these tracts have considerable 
wood on them. This is all the land 
that has been purchased up to the 
present time (November 1). Other 
tracts are being examined and the 
state holdings will be gradually in- 
creased. 

The commission is proceeding cau- 
tiously and not buying every cheap 
piece of land that is offered. Strange 
as it may seem, there is still plenty of 
cheap land in Jersey, and large tracts 
of waste-land which would be dear at 
any price, even for forestry purposes. 
Although almost within sound of the 
hustle and bustle of two of the largest 
population centers in this country, 
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good land for forestry purposes is still 
available at reasonable prices. 

The value of wood, however, is de- 
cidedly on the increase. The mills of 
South Jersey spurn nothing. Trees, 
or rather saplings no bigger than a 
man’sarmarecut into box boards and 
plaster lath. The cordwood piled along 
the railroads is mostly small stuff. 
Poles of various kinds are used in 
making crates in which the big Tren- 
ton potteries pack their wares, pine 
slabs are cut into short, thin boards 
for cranberry boxes, and boxes in 
which the glass factories of South Jer- 
sey pack their products. Hoop poles 
are still cut in places, and Carolina 
poplar, tulip poplar, and liquidamber, 
even of small size, may be sold to pa- 
per manufacturers. The glass facto- 
ries consume immense quantities of 
fuel wood, and then throughout the 
farm regions of the state there is great 
demand for fence posts and telephone 
poles. No place could be more favor- 
ably located for the practice of fores- 
try. Cheap land, good roads, good 
markets and plenty of railroads, not 
to mention transportation by water, 
should all combine not only to make 
forestry possible but highly profitable 
in New Jersey. It is the purpose of 
the commission on the land it has pur- 
chased to demonstrate what can be 
done in the line of forestry as a busi- 
ness enterprise. 

There is another important function 
which the commission has in mind. 
It relates to the conservation of pure 
drinking water. Large population cen- 
ters are forming within the state. They 
must be supplied with good water 
from uninhabited forested watersheds. 
An arrangement has been already per- 
fected with the commission in refer- 
ence to the care of the forests on the 
lands of the East Orange Water Sup- 
ply. So highly prized is good drink- 
ing water in New Jersey that the law 
prohibits its removal in large quanti- 
ties from the state. An attempt to 
pipe it to Staten Island was frustrated, 
although Staten Island is often re- 
ferred to as “that part of New York 


which belongs to New Jersey.” This 
selfishness on the part of New Jersey 
is excusable when we consider the 
large percentage of New York busi- 
ness men who bring up their families 
in New Jersey. 

The main purposes of the commis- 
sion seem, therefore, to be first, to 
raise timber, and secondly, to preserve 
watersheds for pure drinking water. 
The work of such a commission is al- 
so educational. 

Owing to its nearness to New York 
and Philadelphia, the cut-over pine- 
lands of New Jersey have been sub- 
jected to a peculiar abuse. This land 
has been bought cheaply, divided into 
tiny lots, and townsites formed on pa- 
per. Many of these paper towns are 
located miles from actual settlements. 
These lots have been actually given 
away with a suit of clothes, a theater 
ticket, or even with one year’s sub- 
scription to a weekly story paper. Some 
people have been foolish enough to 
pay for the recording of the deed, for 
carfare and wagon hire. and then on 
arriving in the neighporhood find that 
the division of the land is only on pa- 
per. These land sharks in many in- 
stances have had this land assessed 
for more than it is worth, in order to 
mislead prospective buyers as to its 
value. 

There is a tract of land in New Jer- 
sey called the “Plains,” containing sev- 
eral thousand acres. On this no trees 
are growing, and according to tradi- 
tion and appearances, none have ever 
grown there. It yields absolutely noth- 
ing except a profusion of wild flowers. 
It has sold for as low as a few cents 
per acre, and has been for years a sort 
of speculative football. Although it 
is a wild, picturesque place, there 
seems no use for it. Owing to the 
abundance of laurel it is even unfit 
for a goat pasture. It would be, of 
course, foolish for the commission to 
buy such land when it can get good 
forest land at reasonable prices. This 
plains land would be as difficult and 
expensive to forest. as are the Heaths 
of Germany or the Landes of France. 
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Many of these waste places of Europe 
were improved by monks who, with 
religious zeal, were eager to do pen- 
ance by working in the most inhospi- 
table regions. 

In the northern part of the state 
there is some land which the commis- 
sion will avoid. It consists of bare 
rock with here and there patches of 
thin soil. 

In buying land bearing a good 
young growth of desirable species, the 
cost of planting, which is often more 
than the land is worth, is avoided. It 
will soon also yield materials from im- 
provement cuttings which can be sold. 

The question often arises—does it 
pay to fight fire in regions where there 
is nothing but scurb-oaks and a few 
scattering pitch pines? If no other 
and better timber is endangered, and 
if the owner is a Philadelphia land- 
speculator, who can blame the poor 
native who depends on huckleberries 
for complacently letting it run? 

In New Jersey, as elsewhere, the 
success of these reservations will de- 
pend mainly on two points. The first 
is the personal element which means 
success or failure to any enterprise. 
Just as some men will make a farm 
pay where others have failed, so will 
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some men make reservations pay 
where others will fail. There are other 
factors to be counted but by far the 
most important is the man behind it. 

The second factor is perpetuity with- 
out constant change. Will the legisla- 
ture and the powers that be let the 
good work go on without meddling 
and change? If there is any one thing 
essential to forestry it is a well con- 
ceived plan covering not ten years, or 
twenty-five, but many years. The 
change of men is not so serious if they 
are all able and honest, but the plan 
of procedure must be lasting. In the 
change of men, however, one dishon- 
est or incapable man may undo the 
work of years in a very short time. 
The personnel of the present commis- 
sion, and the plan they are working 
on, are all right. Let us hope that 
nothing may interfere to bring it to 
an untimely end, but it will require 
patience and skill to guide it in the 
straight and proper course in the years 
to come. While Governor Stokes is 
in power, the good work will go on 
in the proper way, but there will be 
other governors, and governors are 
not always up-to-date on the subject 
of forestry or immune to ulterior in- 
fluences. 


GOVERNMENT CONTRACTS 


Great Need of Care on Part of Contractors 
Who Undertake Building Huge Irrigation Works. 


There seems to be a peculiar fasci- 
nation about a government contract 
and a widespread belief that a person 
who secures a contract from the gov- 
ernment is certain of large profits and 
easy work. As a result, there are 
many inexperienced persons who are 
continually seeking contracts and who, 
out of their ignorance, frequently suc- 
ceed in getting into very embarrassing 
situations. There is nothing more irri- 
tating than the effort of inexperienced 
persons to try to get a contract, and if 
by chance it is awarded to them, they 
seek not to execute work as required, 


but to shirk the obligation incurred. 
The Reclamation Service, having a 
new class of work, has been put to 
much trouble and expense by inexperi- 
enced or speculative individuals who 
have, in some cases, made bids ridicu- 
lously low and have insisted on having 
the contract awarded to them in spite 
of the warning of skilled men that they 
would incur large losses in carrying 
out the work specified. ‘These people 
do not and will not understand that 
the contracts they enter into are very 
carefully guarded, and that no discre- 
tion or leniency is possible after the 
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contract is signed. They seem to for- 
get that an employee of the govern- 
ment cannot modify the contract, no 
matter how onerous it may be, and that 
their property and that of their friends 
who have gone on their bond must be 
taken by the government in default of 
the work. 

The warnings given these people 
frequently have been treated with con- 
tempt, under the belief that the engi- 
neers had some friend they wished to 
favor. In several instances the low- 
est bidders have been frequently told 
that they could not do the work for 
anything like the amount offered, and 
that, if they entered intoacontract, they 


— — 


to give to the government all of his 
property, the results of years of hard 
toil, if his friends could be relieved 
from liability. But unfortunately there 
there is no way by which relief can 
come to him, and he must day by day 
see his property eaten up, the bonds 
being so complete and the terms so ex- 
acting that he cannot escape. 

In other cases men seek to slight 
their work or to induce inspectors to 
pass it without full compliance with 
the terms. There thus results a con- 
tinuous and exasperating warfare, the 
man losing money and the government 
agents insisting that he perform his 
work according to specifications. 





Completed Diverting Dam and Spillway, Carson River, Nevada. 


must fulfill it to the letter and spirit. 
They have laughingly retorted that 
they know how to do business; have 
executed bonds, and then have awak- 
ened to the dismal fact that they must 
carry out the law and obligations and 
cannot secure relief. One poor fellow 
who should have known better secured, 
after great exertion, a contract for 
hauling supplies over a high mountain 
range. He put all his possessions and 
that of his friends into an excellent 
equipment, but discovered too late that 
the price he had bid was far below 
what it would cost to feed his horses 
and maintain his equipment. He has 
begged time and again to be allowed 


There is no desire on the part of 
any one connected with the govern- 
ment to let a contract at less than a 
fair rate, with reasonable profit. It is 
far better for all concerned that the 
contractor make fair wages for his 
men and a small return upon his capi- 
tal invested. The engineers of the 
Reclamation Service, having spent the 
best part of their lives in such work, 
know as a rule very nearly what it will 
cost, and they view with apprehension 
the incursion into the contracting field 
of men who have never had experience 
and who are enamored with the idea 
of getting a job of this kind. 








A VOICE FROM THE DESERT 


{Lines written on the forest destruction in the White Mountains of New Hampshire, by a resident 
of the arid southwest after spending a summer in the Granite State. ] 


Wandering tribes now roam 
The hills of Lebanon, 

Knowing not house nor home; 
Gone the great cedars, gone 

That temple built of them 

Once in Jerusalem! 

Once our forefathers heard, 
Under their sacred oak, 

Some strangely muttered word, 
Whispered by tongues that spoke 

Forth from the Druid tree, 

Darkly, of things to be. 


Though to our senseless ears 
Forest and wood are dumb, 
Now, in the lapse of years, 
Our brothers’ sons who come 
Out of a treeless land 
Hearken! and understand. 


Men of the West, come forth! 
Leaving your desert plains; 
Tell to the East and North 
Secrets the long-sought rains 
3ear to your land of drouth 
There in the burning South! 


Men of the East, beware! 
Listen, and understand: 
Who strips your forest bare, 
Ruins the whole fair land; 
And by most ecret stealth 
Despoils your common wealth. 


Seeking new gods, you list 
These prophets of a day, 

Who, for their daily grist, 
Grind the wild woods away, 

And with unholy haste 

Lay the wide forest waste. 


No longer give to greed 
Your sons’ best heritage! 
Lo, he who runs may read 
The woodland’s open page ; 
And, in that book, the fate 
And future of our State. 
ALEXANDER BLAIR THAW. 





























THE RECLAMATION SERVICE 


News Notes of the Various National Irriga- 
tion Projects Now in Course of Development. 


LAND’ WITHDRAWALS 


Under direction of the Secretary of 
the Interior, the Commissioner of the 
General Land Office has withdrawn 
from settlement, entry, or other form 
of disposal under the public land laws, 
except the homestead law, the public 
lands within the following described 
areas, in connection with the Cherry 
Creek project, North Dakota: 

Fifth principal meridian. 

146 N., Rs. 102, 103 W. 

. 147 N., Rs. 100, 101, 102, 103 W. 
148 N., Rs. 99, 100, IoI, 102 W. 
149 N., Rs. 97, 98, 99, 100, I01 


= 
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150 N., Rs. 97, 98, 99, 100 W. 

. 151 N., Rs. 97, 98, 99 W. 

. 152 N., Rs. 97, S. %, 98 W. 
The Secretary of the Interior has 

also directed the temporary withdraw- 

al from any form of disposition what- 

ever, the following described lands, in 

connection with the Yakima project, 

Washington : 

Williamette meridian. 


T. 12 N., R. 17 E., Secs. 1 to 6 in- 
clusive, 8, 9. 

T. 13 N., R. 16 E., Secs. 25, 36. 

T. 13 N., R. 17 E., Secs. 1 to 4 in- 
clusive, 10 to 15 inclusive, and 19 to 


36. 

T. 13 N., R. 18 E., Secs. 6 to 9, 15 
to 22 inclusive, 31, 32. 

T. 14.N., R. 16 E.,. Secs. 1, 12, 13, 
24, 25, 35, 30. 

T. 14 N., R. 17 E., Secs. 6 to 9, 15 
to 22, 25 to 36 inclusive. 

The Commissioner of the General 
Land Office has also temporarily with- 
drawn from any form of disposal un- 
der the public land laws, except the 
homestead law, tracts of land in con- 
nection with the Williston project, 
North Dakota, and the Buford-Tren- 
‘ton project, North Dakota, as follows: 


Williston project, 5th principal me- 
ridian: 

T. 156 N., R. W. %, tor W. 

T. 157 N., Rs. 99, E. %4, 1o1 W. 

T. 158 N., Rs. 99, 100, N. % 100, 
S. E. % 1o1 W. 

T. 159 N., Rs. 5% 99, S. % 100, S. 
E. % tor W. 

Buford-Trenton project, 5th prin- 
cipal meridian: 

T. 150 N., Rs. 101, 102, KE. % 103 


T. 151 N., Rs. 101, 102, E. % 103, 
W 


T. 152 N., Rs. S. 4% 101,5.E.% 
1o2 W. 


The last two areas have been pre- 
viously withdrawn under the first form 
of withdrawal, but as the lands are 
no longer necessary for construction 
work, and are deemed susceptible of 
irrigation under these projects, they 
have been withdrawn under the sec- 
ond form. 


HUNTLEY PROJECT CONTRACTS 


The Secretary of the Interior has 
again awarded contracts for the con- 
struction of Divisions 1, 2, and 3, main 
canal, Huntley project, Montana, as 
follows: Division 1, consisting of 
nearly two miles of canal, Cotton 
Bros. & Co., Oakland, California; Di- 
vision 2, consisting of nearly eight 
miles, W. D. Lovell, of Minneapolis, 
Minn.; and Division 3, consisting of 
about thirteen miles of main canal and 
six miles of lateral, to Callahan Bros., 
Phelan & Shirley, of Omaha, Neb. 
The amount of the three bids was 
$118,560, $43,245, and $53,210, respec- 
tively. 

This project contemplates the recla- 
mation of about 35,000 acres of land 
along the south side of the Yellow- 
stone River, such lands having been 
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ceded to the government by the Crow 
Indians by an act of Congress ap- 
proved April 27, 1904. Under this 
act it is provided that the work shall 
be constructed and all the lands dis- 
posed of within five years from its 
passage. Inasmuch as the necessary 
diversion works in the Yellowstone 
must be constructed during low wa- 
ter, and as a considerable portion of 
the first division will be excavated be- 
low the low water level of the river, 
this contract is an important step to- 
ward fulfilling the conditions of the 
agreement within the required period. 
According to the estimates the work 
will cost about $26 per acre, to which 
must be added the sum of $4 per acre 
for the land, to be paid the Indians. 

The President of the United States 
is authorized to issue a proclamation 
giving notice to the public that the 
lands will be thrown open to entry, 
and such notice will be issued at the 
proper time. It is hoped that the ir- 
rigation system will be in condition to 
furnish water in 1907. 


SERVICE NEWS NOTES 

The Clark’s Fork Water Users’ As- 
sociation, through Senator Clark, has 
forwarded a request to the Director 
of the Geological Survey for a gov- 
ernment survey for irrigating canals 
to cover land adjacent to the Clark’s 
Fork River in Carbon county, Mon- 
tana. 

A preliminarv survey was made by 
the State Engineer, and it is believed 
by him that a canal 35 miles long, to 
cover 44,000 acres of tillable land on 
the west side of the river, and a canal 
40 miles long on the east side of the 
river to cover 200,000 acres, are feasi- 
ble. 

A party under Mr. James A. French 
is now in the field making a recon- 
naissance survey. 

Two projects are already under 
construction in the state of Montana, 
one near Glendive, on the Lower ‘Yel- 
lowstone, and one near Billings, on 
the Crow Indian Reservation. It is 


hoped also to put either the Sun River 
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or Milk River project under construc- 
tion as early as practicable. 

The Secretary of the Interior is ad- 
vertising for bids for the construc- 
tion of about 33 miles of main canal 
and 74 miles of branches and laterals 
between Newlon, Mont., and Buford, 
North Dakota, in connection with the 
Ft. Buford project, North Dakota and 
Montana. 

This work involves the excavation 
of 1,587,500 cubic yards of material. 
The bids will be opened November 
15, at Glendive, Montana. 

The Secretary of the Interior has 
rejected all of the bids for the com- 
pletion of the Gunnison Tunnel, Un- 
compahgre Valley project, and direct- 
ed the prosecution of the work to be 
continued under the direction of the 
Chief Engineer of the Reclamation 
Service. 

Three bids were received, and open- 
ed on September 26, that of J. G. 
White & Company, of New York 
City, for $1,541,100, being the lowest. 

Work on this tunnel has been car- 
ried on by force account since the fail- 
ure of the Taylor-Moore Construction 
Company, nearly four months ago, 
and estimating on a basis of the actual 
cost of the work for that time, it is be- 
lieved that the lowest bid is at least 
a quarter of a million dollars more 
than the completion of the tunnel 
should now cost, if extraordinary con- 
tingencies do not arise. 

The Secretary of the Interior has 
executed a contract with Orman & 
Crook, of Pueblo, Colorado, for the 
construction of divisions 10 to 21, in- 
clusive, of the south canal, Uncom- 
pahgre Valley project, Colorado. 

By the terms of the contract the 
work must be completed within one 
year from the date of execution of 
contract by the Secretary of the In- 
terior. 

The Secretary of the Interior is ad- 
vertising for bids for the construction 
of about 50 miles of the Interstate 
canal, North Platte project, Wyoming 
and Nebraska. 
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This work involves about 3,000,000 
cubic yards of earthwork and 130,000 
cubic yards of rockwork. The pro- 
posals are to be opened at the office 
of the U. S. Reclamation Service at 
Denver, Colorado, on November 8. 


The Secretary of the Interior is ad- 
vertising for proposals to furnish 1o,- 
ooo barrels of Portland cement for 
the Interstate canal, North Platte pro- 
ject, Nebraska. The bids will be 
opened at Denver, Colorado, Novem- 
ber 1, and should be for cement f. o. 
b. cars at stations on the Chicago, Bur- 
lington and Quincy Railroad (Guern- 
sey Branch) between Torrington and 
Whalen, Wyoming. 


Work on the Ft. Buford project, 
Montana and North Dakota, has 
teached a point where final plans and 
‘specifications for the Lower Yellow- 
‘stone dam have been completed, and 
the Secretary of the Interior is ad- 
vertising for bids for its construc- 

@ tion. 

This dam is to be a rock-filled tim- 
ber-cribbed structure, requiring about 
one-half million feet of lumber, 700 
piles, 1,600 sheet piles, 11,000 cubic 
yards of rock filling and riprap, and 
roo tons of steel. It is to be located 
about 18 miles northeast of Glendive, 
Montana. The bids for its construc- 
tion will be opened at Billings, Mon- 
tana, on December 5, 1905. 


Bids for the construction of the 
Shoshone dam were opened at Bil- 
lings, Montana, on the 5th of Septem- 
ber, by the board of consulting engi- 
neers convened for the purpose, and 
the lowest bid was found to be that of 
Prendergast and Clarkson, Chicago, 
Illinois. 

Four proposals were received. The 
total amount of Prendergast and 
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Clarkson’s bid for dam and auxiliary 
works was $515,730. 


The Secretary of the Interior has 
awarded the contract for the construc- 
tion of eight miles of main distribut- 
ing canal in connection with the Un- 
compahgre Valley project, Colorado, 
to Orman and Crook, of Peublo, Col- 
orado. 

This work will involve the excava- 
tion of 525,000 cubic yards of mate- 
rial and the placing of 20,000 yards of 
concrete masonry for the conveyance 
and partial distribution of 1,300 cubic 
feet of water per second from the 
mouth of the Gunnison tunel, near 
Cedar Creek, to a point on Uncom- 
pahgre River nine miles south of 
Montrose, Colorado. 

By the terms of the contract the 
entire work is to be completed within 
one year. The amount of the bid is 
$513,365. 

Proposals to furnish from 30,000 to 
40,000 barrels of cement for use in 
connection with the Yuma project, 
California and Arizona, were opened 
at Los Angeles, California, on Sep- 
tember 30, and the bid of the Pacific 
Portland Cement Company, of San 
Francisco, was found to be the lowest: 

The proposals were as follows: 

Pacific Portland Cement Company, 
San Francisco, cement f. o. b. Yuma, 
$2.819 per barrel. 

Western Fuel Company, San Fran- 
cisco, cement f. o. b. Yuma, $2.881 per 
barrel. 

Western States Portland Cement 
Company, Independence, Kansas, ce- 
ment f. o. b. Yuma, $2.960 per barrel. 

California Portland Cement Com- 
pany, Los Angeles, Cal., cement f. o. 
b. Yuma, $3.0675 per barrel. 




















BEST USE OF THE WHITE MOUNTAIN 
REGION 


The Preservation of ts Forests Demanded by all Far- 
seeing Citizens that Valuable Industries may Prosper 


BY 


H. J. ROBERTSON 


yy 1888 Francis Parkman, the his- 

rian, sent a short article to the 
first number of Garden and Forest 
about the lumbering which was then 
going on in the White Mountains, in 
the course of which he said: 

“New Hampshire is not a particu- 
larly wealthy state, but it has some re- 
sources scarcely equaled by those of 
any of its sisters. The White Moun- 
tains, though worth little to the farm- 
er, are a piece of real estate which 
yields a sure and an abundant income 
by attracting tourists and their money ; 
and this revenue is certain to increase 
unless blind mismanagement inter- 
poses. The White Mountains are at 
present unique objects of attraction; 
but they may easily be spoiled, and 
this yearly tide of tourists will thus be 
turned toward other points of interest 
whose owners have had more sense 
and foresight. 

“These mountains owe _ three- 
fourths of their charms to the prime- 
val forest that still covers them. 
Speculators have their eyes on it, and 
if they are permitted to work their 
will the state will find a most produc- 
tive piece of property sadly fallen in 
value. If the mountains are robbed 
of their forests they will become like 
some parts of the Pyrennees, which 
though much higher, are without in- 
terest because they have been stripped 


bare. 
“ * * * A fair amount of good 
timber may * * * be drawn from 


the White Mountains without impair- 
ing their value. 


As the permanent 


source of a vastly greater income from 
the attraction they will offer to an in- 
creasing influx of tourists. At the 
same time the streams flowing from 
them, and especially the Pemigewas- 
set, a main source of the Merrimac, 
will be saved from the alternate 
droughts and freshets to which all 
streams are exposed that take their 
rise in mountains denuded of forests. 
The subject is one of the last import- 
ance to the mill-owners along the 
rivers.” 

We may be sure that if Parkman 
were living now his eloquent pen 
would be winning friends for the pro- 
jected national reserve in the White 
Mountains; and although seventeen 
years have elapsed since he wrote in 
88, he would find nothing to retract 
in what he ‘then said. For, indeed, 
every word has been amply verified 
and illustrated. 

In the first place this region of 
mountains and forests and streams, 
has developed so as a summer resort 
that it has become apparent that it is 
truly a “resource” for the people of a 
great deal larger territory than is 
comprised within the boundaries of 
the State of New Hampshire.’ It is 
sometimes said that this is no argu- 
ment for a federal forest reserve and 
that it does not justify the outlay of 
federal funds which would be involved 
—or rather, it is said that it is the last 
and weakest argument, for no one 
denies it all force. But the truth is, 
that, as Parkman perceived it is one of 
the strongest arguments. Our oppor- 
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tunities for recreation and sport in the 
mountains and among the few remain- 
ing and accessible wildernesses are 
among the things which we as a na- 
tion greatly cherish and are justly 
proud of. America would not be 
America without them. As Dr. Ed- 
ward Everett Hale said at the Ameri- 
can Forest Congress last January: we 
“want our children’s children’s chil- 
dren to be able to sleep under such 
trees.”” And it is true that the White 
Mountain region is one of the three 
or four regions in this country which 
can be used for the purposes indicated 
by a large portion of the population. 
In the center of populous New Eng- 
land, within a few hours by train of 
New Jersey and all of eastern New 
York, hardly any farther from New 
York City than the Adirondacks and 
much nearer to it than the Maine 
woods, frequented by many who do 
not hesitate to call themselves west- 
erners—this White Mountain region 
is already a national playground in 
fact. It is one of the nation’s natural 
parks, in precisely the same sense, 
though not in the same degree, in 
which Switzerland is a playground 
and continental park for the whole of 
Europe. Witness to the truth of this— 
to look no farther—two things which 
are often cited now not as evidence, 
but simply as reasons: the first is an 
estimate that the summer tourist leaves 
more than $8,000;000 in the White 
Mountains every year; the second is 
a petition to the Governor of New 
Hampshire to call a special session of 
the legislature to save the existing for- 
ests on the Presidential Range, which, 
though obviously forlorn and hopeless, 
and though circulated hurriedly at the 
end of this year’s season, recently went 
to Concord with hundreds of tourists’ 
signatures attached. 

If the White Mountains are now a 
national park and playground and 
are this in fact, then there is really not 
so much a question of creating some- 
thing anew, as of adopting measures 
to insure the perpetuation and indefi- 
nite enjoyment of a blessing which al- 


ready exists. If the need exists there 
can be no question about the desir- 
ability of the measures except those 
of economy and expediency. 

And the need does exist. Here 
again time and experience are amply 
verifying Parkman’s words. The 
White Mountains are not snow peaks 
like the Alps. A great part of their 
charm and their value does lie in the 
forest cover on their sides, as does 
that of the hills in the Black Forest 
region in Germany, and although it 
is in a measure true that the second 
growth forest which comes up ans- 
wers the purposes as well as forest 
primeval, it is also indisputable that 
unrestricted cutting and private own- 
ership result in the complete destruc- 
tion of the original forest as such, but 
in the extermination of all forest 
growth in situations and on exposures 
where no second growth worthy even 
of that more prosaic name will ever, 
within predictable decades, appear. 
Even where new woods immediately 
“come in” to replace the old, the ex- 
isting conditions lead to a temporary 
destruction of the forest, to a dis- 
turbance and an arrest, which under 
public management would be recog- 
nizedasnot more unnecessary than un- 
desirable. Such, for instance, is now 
the case with the famous Randolph 
forest on the northern slopes of the 
Presidential Range. If the very large 
lumbering operations which have been 
going on for the last two years con- 
tinue this winter the whole tract, even 
to the upper slopes, will be cut over. 
Fire will be more than likely to fol- 
low the axe. This forest which has 
been one of the finest spruce growths 
in New England, standing in a beau- 
tiful situation, and yielding an annual 
crop of direct and indirect satisfac- 
tions, enjoyments, and profits to tour- 
ist, hotelman, railroad and mill owner, 
no less considerable because not easily 
expressed in dollars and cents, will 
cease to exist for all purposes but those 
of the most forlorn and uncertain sort 
of timberland speculation. 

Not only is it further quite certain 
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that a fair amount of timber could be 
cut regularly from such lands with- 
out temporarily or permanently de- 
stroying the forest. The recent sur- 
veys and examinations by forest ex- 
perts have only served to make this 
more clear; but even if such were not 
the case it would be proper and poli- 
tic for the public to secure the safety 
and continued existence as such of an 
occasional accessible and not too im- 
mense body of primeval forest. Strict- 
ly commercial considerations are not 
the only ones, any more than other 
considerations are necessarily unprac- 
tical. Although it is perhaps true 
that there will probably always be 
some primeval forest in New York and 
New England, there is serious danger 
that it may dwindle to an inferior or 
inaccessible and insignificant remnant, 
suggestive chiefly of regrets. 

To a great and generous-minded 
nation such a situation would be for- 
ever lamentable; and on the other 
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hand if it were avoided, if a White 
Mountain forest reserve under public 
control were established, it would be 
unto all generations a thing rejoiced 
in and to be more and more proud of. 

There are very many patiently prac- 
tical reasons—both local and general— 
why a White Mountain forest reserve 
should be established, of which I am 
not now trying to speak. No one now 
questions the necessity of parks in 
our cities; and the older states have 
for years recognized and more or less 
acted on the principle that reserves 
and parks which no city or town could 
create or manage, must be maintained. 
So where the welfare of what is in 
substance a national park already is 
endangered, and one state cannot meet 
the emergency, it is for the nation to 
take the necessary steps. The cir- 
cumstances differ principally in size, 
the thing is on a larger scale, but no 
new precedent is being created. The 
principle is the same. 


THE; FOREST SERVICE 


Progress of Government “/ ¢ in Forestry 


Cc 


Some idea of the scope of the co- 
operative work of the Forest Service 
with owners of timberlands, under the 
offer of co-operation outlined in Cir- 
cular No. 21 of the Forest Service, 
may be gained from the figures show- 
ing the number of acres embraced in 
this work. 

Since the offer of co-operation as- 
sistance has been asked for in the man- 
agement of 11,269,000 acres. Detailed 
working plans have been made for 
tracts aggregating 858,000 acres, and 
are now being carried out upon them, 
the work being inspected from time to 
time by agents of the Service. Work- 
ing plans are now in preparation for 
2,950,000 acres more, while prelimi- 
nary examinations have been made for 
2,576,000 acres. ‘Timber tract appli- 


cations are now on hand for an area 


f over 1,154,000 acres, and examina- 
tions of the tracts are being made as 
rapidly as possible. 

In addition to the timber tract work, 
examinations have been asked for for 
over 32,000 acres of woodlots. These 
tracts average from Io to 100 acres in 
size. Of this area 20,790 acres have 
already been examined and detailed re- 
ports sent to the owners. A large per- 
centage of the tracts are now under 
forest management. 


MINING COMPANY INTERESTED 


An agent of the Forest Service has 
just returned to Washington after 
having completed the field study for 
a working plan, which the Service is 
preparing for a mining company in 
Kentucky. 

The company’s lands, which are coal 
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lands, comprise about 7,100 acres, all 
but 640 acres of which are virgin hard- 
wood forests of typical Southern Ap- 
palachian character, in which chest- 
nut, chestnut oak, yellow poplar, white 
oak, and basswood are the leading 
trees. Black walnut is also present in 
some quantities. The study of the 
tract has occupied five men for about 
three months. The owners, whose first 
object is the development of the coal 
mines, desire to manage their forest 
capital so as to make it also yield in- 
terest, and the working plan which 
they have requested has in view the 
production of mine props construc- 
tion timber for the mining plant, and 
its upkeep, and material for cars and 
other similar needs of the mines. 

A feature of the working plan is 
the provision for reforesting the 640 
acres already cleared. Trees will be 
planted, so that the highest produc- 
tiveness of the land may be assured 
for the future. Twenty acres of black 
walnut are being planted this fall, and 
each year a given area will be planted 
to black walnut, hickory, chestnut, and 
chestnut oak. 


WORKING PLAN FOR SOUTHERN 
TIMBER 


The E. P. Burton Lumber Com- 
pany, of Charleston, South Carolina, 
for which the Forest Service prepared 
a working plan some two years ago, 
has asked the Service to prepare a 
new plan of the same character for 
the management of 30,000 acres in 
Berkeley county. 

As soon as the first plan had been 
in force long enough to be tested, the 
company declared itself heartily in fa- 
vor of its recommendations, and set 
aside the sum of $3,000 per annum to 
carry them out in the fullest degree. 
The experience of two years has, fur- 
ther, so far confirmed it in this course 
that the second plan is now called for. 

On November 1 six men, assigned 
by the Forest Service to make a de- 
tailed study of the tract, will go to 
South Carolina for this purpose. This 
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tract consists of 30,000 acres of long- 
leaf and loblolly pine, which it is de- 
sired to manage with all the thorough- 
ness and care which have borne such 
good fruits in the management of the 
former tract. A mill-scale study will 
also be made, at the company’s request, 
with a view of fixing the diameter at 
which trees yield the best paying 
grades of lumber at the mill. 

The advisability of fixing the diam- 
eter limit of trees to be cut relatively 
higher, so as to allow for the better 
quality and consequent greater profit 
in the mill product, is one which is 
receiving more attention from lumber- 
men and foresters than ever before. 

The E. P. Burton Company employs 
two foresters, Mr, C. S. Chapman and 
Mr. Max Rothkuegel, who have in 
charge the proper execution of the 
working plans. 


FOREST PRODUCT STATISTICS 


Every prospect seems to favor the 
success of the study which the For- 
est Service is making of statistics of 
forest products in the United States. 
The hearty co-operation of the Na- 
tional Lumber Manufacturers’ Asso- 
ciation, which is collaborating with the 
Service, will be a strong factor, since 
the members of this association pro- 
duce about one-third of all the lumber 
manufactured in the United States. 
Agents of the Forest Service in the 
west and in New York and New Eng- 
land have conferred with lumbermen 
and with the officers of manufacturers’ 
associations, and have everywhere 
been met with interested aid. 

The object of this study is one 
which strongly appeals to all those 
whose business depends upon wood as 
raw material. The census returns every 
ten years, and more recently the fig- 
ures which Congress has authorized 
to be gathered every five years, are 
still felt to be too infrequent to satisfy 
the need of current knowledge of de- 
mand and supply in the lumber mar- 
ket. The effort toward economy in 
cut and in manufacture, which the re- 
duction of supply and the rise in 
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stumpage prices is making yearly 
more needful, calls for detailed infor- 
mation as to the output of mills and 
the utilization of their products. It 
is this information which the study 
of the Forest Service aims, with the 
co-operation of those interested, to se- 
cure for publication. 


USE OF FOREST RESERVE TIMBER 


The freerer use of the resources of 

the national forest reserves, which it 
is the policy of the present adminis- 
tration to encourage, is welcomed in 
the west, where it is best understood. 
Applications for the purchase of tim- 
ber, aggregating 3,400,000 feet, have 
just been received by the Forest Ser- 
vice for timber standing on three re- 
cently created reserves. Two applica- 
tions for timber on the Henrys Lake 
Forest Reserve, in Idaho, are for I,- 
600,000 and 200,000 feet of lodgepole 
and western yellow pine respectively. 
Another application is for 1,000,000 
feet of timber, a large perecentage of 
which is dead, on the Holy Cross Re- 
serve, in Colorado. The third is for 
600,000 feet of dead and insect-infest- 
ed timber on the Pike’s Peak Reserve, 
in the same state. 
" When it is remembered how much 
opposition was once felt to the estab- 
lishment of forest reserves in these re- 
gions, on the ground that the re- 
sources of reserved forests would be 
withheld from use, these offers for 
timber strikingly indicate the progress 
which has been made, both in sentiment 
toward the reserves and in the better 
understanding of their object. With 
the opening of the reserves to the full- 
est use consistent with the lasting pro- 
ductiveness and protective value of 
the forest, the last trace of public mis- 
apprehension as to their need and 
value has practically vanished. 


PRIVILEGES. ASSIGNMENTS AND 
TRANSFERS 

The following privileges have been 

granted by the Forest Service: To 

James C. Yandell, of Clearwater, Ida- 
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ho, permission to conduct the way Sta- 
tion formerly conducted by C. A. 
Thompson, at a point known as the 
Mountain House, in the Bitter Root 
Forest Reserve, Idaho; to W. A. Lis- 
ter permission to conduct a way sta- 
tion on the Stites and Elk City Wagon 
Road, at a point known as Corral 
Hill, in the Bitter Root Forest Re- 
serve, Idaho; and to Edwin W. Lee, 
F. J. Barber, and James W. Lee, per- 
mission to construct a trail in the 
Grand Canyon Forest Reserve, Ari- 
zona, from Comanche Point on the 
south rim of the Grand Canyon, to a 
point opposite the terminal of the old 
trail on the north rim of the Canyon, 

Robert W. Reed has been appointed 
Forest Guard on the Gila River Forest 
Reserve in New Mexico. 

Permission has been granted to Ed- 
ward Coughran, of Piute, California, 
to occupy two acres of land in the 
Sierra Forest Reserve upon which to 
erect a small arrastra for extracting 
mineral from from ore taken from his 
adjoining mining claim; to D, E. 
Schnebly, of Sedonia, Arizona, per- 
mission to occupy ten acres of land in 
San Francisco Mountains Forest Re- 
serve for agricultural purposes; and 
to J. H. Stevens, of Kalispell, Mon- 
tana, permission to occupy one acre 
of land near the head of Lake McDon- 
ald, in the Lewis and Clark Forest 
Reserve, and to construct a log cabin 
there for use as a summer home. 

W. N. Noffsinger, of Kalispell, 
Montana, has been granted permis- 
sion by the Forest Service to occupy 
one acre of land in the Lewis and 
Clark Forest Reserve for the purpose 
of a summer residence. 


The J. H. McShane Lumber Com- 
pany, with headquarters at Ranches- 
ter, Wyoming, is the successful bidder 
for the purchase of a large amount 
of timber in the Big Horn Forest Re- 
serve. The price bid was $2.50 per 
thousand feet, and the total amount 
of the purchase is approximately 
$125,000. This is by far the largest 
sale of government timber so far made 
at so advantageous a price. 
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Harold Marshall, Forest Guard in 
the Pinal Forest Reserve, in Arizona, 
has been appointed manager in charge 
of that reserve, to relieve Forest In- 
spector R. E. Benedict, who will now 
proceed with inspection work on the 
reserve in southeastern Arizona. 

Sylvanus Collett, deputy forest ran- 
ger of the Uintah Forest Reserve, has 
been appointed ranger in charge of 
the new Dixie Forest Reserve, in 
Utah, which was proclaimed on Sep- 
tember 25, and which will be placed 
under administration as soon as pos- 
sible. 

Otto W. Haeger, Forest Guard in 
the Santa Barbara Forest Reserve, has 
resigned from the Forest Service. 

Forest Inspector Smith Riley, of 
the Forest Service, temporarily in 
charge of the Holy Cross Forest Re- 
serve, in Colorado, which has been 
only a short time created, has for- 
warded to the Forester applications 
for timber sales amounting to approx- 
imately 1,000,000 feet of timber, and 
his reports indicate that there is pros- 
pect of immediate increase of such 
business on the reserve. 

M. J. Adair, of Tropic, Utah, has 
been granted permission by the Forest 
Service to occupy ten acres of land 
in the Aquarius Forest Reserve for 
agricultural purposes. 

Alicia D. Conrad, of Kalispell, Mon- 


tana, has been granted permission by 
the Forest Service to occupy one acre 
of land in the Lewis and Clark Forest 
Reserve, and to erect a cabin thereon 
for use as a summer home. 

Mr. Sewel Tibbetts has been ap- 
pointed ranger on the Cass Lake For- 
est Reserve, in Minnesota. 

Forest Ranger Fred. J. Boller, of 
the Bitter Root Reserve, in Idaho, has 
resigned from the Forest Service. 

Mr. V. Gifford Lantry, Forest Ran- 
ger of the Shoshone Division of the 
Yellowstone Forest Reserve, Wyo- 
ming, has resigned. 

The following privileges have been 
granted by the Forest Service: To 
Daniel Stukey, of Steamboat Springs, 
Colorado, right of way for ditch in 
the Park Range Forest Reserve, Colo- 
rado; to H. A. Harvey, of “Harvey’s 
Resort,” New Mexico, permission to 
use buildings for carriage house and 
barn, within the Pecos River Forest 
Reserve; and to John R. Barnes, of 
Mesa, Colorado, right of way for 
three storage reservoirs in the Battle- 
ment Mesa Forest Reserve. 

Forest Ranger A. R. Swarthout, of 
the San Bernardino Forest Reserve, 
has resigned from the Forest Service. 

The resignation of Forest Ranger 
Patrick Britt, Pikes Peak Forest Re- 
serve, Colorado, has been accepted by 
the Forest Service. 





DEPARTMENT OF THE INTERIOR, Washington 
D. C., October 5, 1905. Sealed proposals will be 
received at the oftice of the United States Recla- 
mation Service, Chamber of Commerce Building, 
Denver, Colo., until 2 o’clock, p. m., November 8, 
1905, for the construction of about 50 miles of main 
eanal, involving about 3,000,000 cubie yards of 
earthwork and 130,000 cubie yards of rockwork, 
for the irrigation of lands in the North Platte 
Valley in eastern Wyoming and western Nebraska. 
Specifications, forms of proposals, and plans may 
be inspected at the office of the Chief Engineer of 
the Reclamation Service, Washington, D, C., and 
at the office of the Reclamation Service, Denver, 
Colo., and Mitchell, Nebraska. THOS. RYAN, 
Acting Secretary. 


DEPARTMENT OF THE INTERIOR, Washington, 
D. C., October 6, 1905. Sealed proposals will be 
received at the office of the Engineer, United 
States Reclamation Service, Chamber of Com- 
merce Building, Denver, Colo., until 3 o’clock 
p. m., November 8, 1905, for the construction of 
concrete culverts, siphons, drops, flumes, waste- 
ways. bridge abutments, ete., and furnishing 10 
combination highway bridges, and 570,000 pounds 
steel. Total amount of concrete about 10,000 








cubic yards. Above work to be done along the 
line of the Interstate Canal from Whalen to 
Torrington, Wyo., in connection with the North 
Platte project, Nebraska. Specifications, form of 
proposal and plans may be obtained at the office 
of the Chief Engineer of the Reclamation Service, 
Washington, D. C., or from John E. Field, 
Engineer, Reclamation Service, Denver, Colo., or 
Wyncote, Wyo. E. A. HITCHCOCK, Secretary. 


DEPARTMENT OF THE INTERIOR, UNITED STATES 
GEOLOGICAL SURVEY, RECLAMATION SERVICE, 
Washington, D. C., September 7, 1905. Sealed pro- 
posals will be received at the office of the United 
States Reclamation Service, Billings, Montana, 
until 2 o’clock p. m., December 5, 1905, for the 
eonstruction of the Lower Yellowstone Dam, a 
rock filled timber cribbed structure, requiring 
about one-half million feet of lumber, 700 piles, 
1,600 sheet piles, 11,000 cubie yards of rock filling 
and_riprap, and 100 tons of stee), located about 18 
miles northeast of Glendive, Montana. Plans, 
specifications and proposal blanks may be obtain- 
ed from the Chief Engineer, United States Recla- 
mation Service, Washington, D.C., or from Frank 
E. Weymouth, Engineer, Glendive, Montana. 

THOS. RYAN, Acting Secretary. 





























TROPICAL FORESTRY AND HORTICULTURE 


Reports and working plans for estates in Southern Florida, Bahamas, 
Cuba, Isle of Pines, Porto Rico, and neighboring regions ... . 


The Pomelo, or Grape Fruit, the Favorite ot all Breaktast Fruits, tor which the 
southernmost part of the Peninsula of Florida is famous. For the produc- 
tion of this profitable fruit this region has no rival 2 eM 


Tropical forest lands bought and sold. Villa sites and grove land 
for sale in Biscayne Bay region. Write for prospectus. Address 


JOHN GIFFORD, Princeton, N. J., or Cocoanut Grove Dade Co., Fla. 
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Tree Protectors 


75¢ per 100 
$5 per 1000 
As valuable in summer against 
sun-seald, hot winds, ete., as 
they are in winter against cold 
and rabbits. Recommended 
by all leading Orchardists and 
and Horticultural Societies. 
Send for samples and testimo- 
nials. Do not wait until Rab- 
bits and Mice ruin your trees. 
WRITE US TODAY. 
Wholesale Nursery Catalogue now 
ready; send for copy. 
Agents Wanted Everywhere 


Hart Pioneer Nurseries 
Fort Scott, Kansas Box 40 








At Liking for the Open Road 


Goes with a Taste for Apples 
and Schubert’s Music 


THE OPEN ROAD 


A SAUNTERER’S CHRONICLE 


EpItED BY 
CHARLES WISNER BARRELL 
(Sometime of Vagabondia) 


Is a de luxe pocket magazine of 
outdoor philosophy and fiction 


If you ever long for a whiff of un- 
breathed literary ozone, send Fifty Cents 
without delay for a year’s subscription to 


The Open Road 
137 GRANT AWENUE 
Jersey City New Jersey 





ADVERTISERS 


FIND 


FORESTRY AND IRRIGATION 


A GOOD MEDIUM 








‘*‘Land Scrip.’’ 


Safe, quick, economical method of 
acquiring Government land. 


Hugo L. Seaberg, 


Raton, N. Mex. 


LAUGHLIN 


FOUNTAIN 
PEN 


The Best at Any Price 


Sent on approval to 
responsible people. 


A Pecket Companion of 
never ending usefulness, a 
source of pageant pleasure 
and comfort. 

To test the merits of 


Forestry and Irrigation 
as an pavertiaing se medium 
we offer ire hoice of 
these r soles super- 
for to he 


$3.00 


grades of — makes for 


{00 


Unconditionally Guaranteed 
Pre-eminently Satisfactory. 
watz it, a week, b. pet suited, 

0 fori t back, ¢ give y you 
ai. 10 for it (the addit alten 
is ret isto 9 Day | for your trouble 

returning the pen). Weare 
willing to take chances on you 

pan od Wd, sell; we Lg pen 
will when you 








fave one of —. 

Finest quality hard Para rub- 
ber reservoir holder, 14k. Dia- 
mond Point Gold Pen, an 
desired flexibilit 7 in fine, me 
ium or stub, and the only per- 
fect ink feed known to thesci- 
fam ence of fountain pen making. 

Sent gastpald on receipt of $1.00 
f egistration, 8c extra.) 

This great Special Offer is 
good for just 30days. One of 
our Safety Pocket Pen Hold- 
= 3 Sree of charge with 

PReme mber—There is No 

“just as good’’as the Laugh- 
. — on it; take no 

"State “whether Ladies’ or 
Gentlemen’s style is desired. 


Illustrations are full size of 
complete article. Address 


LAUGHLIN & CO., 


841 Griswold St. 
Detroit, Mich. 



























































BOOKS FOR BUSINESS MEN 


TERMS cash with order. We make no deviation from this rule. Prices unless 
otherwise stated, include transportation. 


The Business World Company, 1 Madison Avenue,ew York City 


IMPORTATIONS 


ACCOUNTANCY PUBLICATIONS 
The prices quoted include both duty and postage. 


Accountants’ Accounts. By William 
Henry Fox. Price $3.00 

Accountants’ Assistant, The. An Index 
to Various Lectures of English and 
Scottish Accountants, Articles, etc. 
Price $2.5. 

Accountants’ and Bookkeepers’ Vade- 
Mecum, The. By G. E. Stuart What- 
ley. Price $3.00. 

Accountants’ Compendium. By S. S. 
Dawson, A.C. A. A complete Lexicon 
on Accountancy subjects. 400 pages. 
Price $6.00. 

Accounting in Theory and Practice. By 
George Lisle, C. A., F. F. A. Price 
$5.50. 

Deals with the principles of general 
accounting, and is an exhaustive work 
on the subject. 

Accountants’ Library, The. A series of 
handbooks, which, when completed, 
will comprise systems of bookkeeping 
adaptable to all classes of business enter- 
prises. The authors of the various 
books know the subject they write 
about thoroughly and their readers can 
rest assured that the information they 
obtain from this valuable series is au- 
thentic and practical 

Advanced Accounting. By Lawrence R. 
Dicksee, F. C. A. 400 pages. Price 
$8.40. 

Auditing. A practical Manual for Audi- 
tors. lifth edition. 800 pages. By 
Lawrence R. Dicksee, F.C. A. Price 
$8.40. 

Auditors: Their Duties and Responsibili- 
ties under the Joint Stock Companies 
Acts, and the Building Associations, 
Friendly Societies, and Industria! So- 
cieties Acts (English). By Francis W. 
Pixley. Price $7.50. Postage and pack- 
ing, 15 cents extra. 


CATALOGUE 


oe a for Expert Bookkeepers. By 
. P. Norton. Price $2.40. 

Pats: for Accountant Students. 
By Lawrence R. Dicksee, F. C. A. 
Price $4.20. 

Bookkeeping for Company Secretary. By 
Lawrence R. Dicksee, F. C. A. Price 
$1.40. 

Bookkeeping Exercises for Accountant 
Students. By L. R. Dicksee. Price 
$1.40. 

Bookkeeping for Retail Traders. By 
Findlay. Price $1.20. 

Bookkeeping for Solicitors. By Hodsoll. 
Price $1.40. 

A new system. 

Bookkeeping for Terminating Building 
Societies. By J. F. Lees. Price $1.40. 

Brewers’ Accounts. By William Harris. 
130 pages. Cloth. Price $2.50. 

Canadian Accountant, The. By S. G. 
Beatty and J. Johnson, F.C. A. Price 
$2.00. 

Company Secretary, The. By W. H. Fox, 
C. A. 400 pages, Price (new edition) 
$10.00. 

Cost Accounts of an Engineer and Iron 
Founder. By J. W. Best, F. C. A. 
Price $1.00. 

Encyclopedia of Accounting. Edited by 
George Lisle, C. A., author of ‘‘Ac- 
counting in Theory and Practice.’’ 
With contributions by Lawrence R. 
Dicksee, F. C. A., Francis W. Pixley, 
F. C. A., Gerara Van de Linde, F. C. 
A., and Arthur F. Whinney, F. C. A. 
Six volumes. Price $8.00 per volume; 
complete set, $48.00. 

Engineering Estimates, Costs and Ac- 
counts. ByaGeneral Manager. Price 
$4.80. 

Executorship Accounts. With a com- 
plete set of accounts. By F. Whinney. 
Price $3.00. 

Factory Accounts. By Garcke and Fells. 
(Fifth edition.) Price $3.00. 


SENT 











EVERY BUSINESS MAN should read THE BUSINESS WORLD 
t’s full of hints an 


published monthly 


valuable det ccitamnaicall 10 centsa copy; $1ayear. Send for weenie bashed 





THE BUSINESS WORLD COMPANY, 
1 MADISON AVENUE, NEW YORK CITY 


























GREEN 
~~ * 
Principles of American Forestry CANOEISTS 
12mo, xiii X 334 pages, 73 figures, in- Send Ten Cents for Sample Copy of 
cluding many half-tones. Cloth, $1.50 


WILSON “CANOEING” 


Trrigation Engineering 


The only publication devoted 


Fifth edition, enlarged. Small 8vo, EXCLUSIVELY to your 
xxix X 614 pages, 41 full page plates : t eee 
mostly half-tones, and 142 figures. , meee pee 

“ Cloth, $4.00 CANOEING is the one recog- 

NOW . . Ri: 
nized authority on all canoeing 
Che Principal Species of Wood: Their 5 eee : 
matters, and is official organ of 

Characteristic Properties agp a0 
eres : 5 the American Canoe Association 

Large 8vo, 203 pages, figures in the 
text, 39 full page half-tones. Cloth, $3.50 a 

ities In CANOEING’S pages the 
ELLIOTT prospective canoeist finds expert 
Practical Farm Drainage advice on craft and equipment, 
12mo, 100 pages, 25 figures. Cloth, $1.00 worth many dollars to him 
ELLIOTT when purchasing his first outtit 


Engineering for Land Drainage 


12mo, vii X 232 pages, 41 figures, 6 full ADDRESS 


page half-tones. Cloth, $1.50 E T KEYSE Editor and 
° e 9 Publisher 
JOHN WILEY & SONS 5 Beekman St., NEW YORK 








43 and 45 East 19th St New York City 


Wealth in the 














Inland Empire 





Business opportunities in new and growing 
towns. Wonderful agricultural wealth in the 
great irrigated districts. F. Walden of Zillah, 
Wash., cleared $10,000 net in one year from 80 acres. Others are 
making like profits. Schools, churches, rural delivery, rural telephone 
lines.—a good land to live in and a climate second to none. Adjacent 
to Spokane and the great Puget Sound cities—ample markets for all time. 

Ask P. W. Pummill, Dist. Passenger Agent, 711 Chestnut Street, 
Philadelphia, Penna., or C. W. Mott, General Emigration Agent, St. Paul, 
for information about the great irrigated districts of Eastern Washington. 


NORTHERN PACIFIC RAILWAY 


A. M. CLELAND, General Passenger Agent. 
St. Pau, MINN. 











In writing advertisers kindly mention FORESTRY AND IRRIGATION. 




















ame WHITE PINE SE €) eae 





Of new crop; not plentiful. We have only a small 
quantity when compared with the large amounts 
now used for forest planting. Order now if you 
wish any. Catalog of tree and shrub seeds free. 





a THOMAS MEEHAN & SONS, Inc., Dreshertown, Penn. 


Nursery Lane 
Wholesale Nurserymen and Tree Seedsmen. 
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RAISE IRRIGATING WATER 


by natural stream fall. One foot raises thirty feet. Raise any quantity for 
irrigation, stock, railroad tanks, town supply, ete., with 

RIFE HYDRAULIC RAMS 
No attention ever required, and it’s always going, insuring constant sup- 
ply. Runs for years without expense. Raise any height and carry any 
distance, Sold on 30 days free trial. Write for free book. 
Rife Engine Co., 2003 Trinity Bldg., New York. 
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BLO CH, Construction News Press Clippings 


CONTRACTORS, MATERIAL 
MEN, BUILDERS, MANUFACT- 


Photographer URERS,, in fact, ANYBODY interested 


in Construction News of all kinds, obtain from 











Views, Lantern Slides, Bromide Enlarge- our daily reports QUICK, RELIABLE 
ments, Copying, Developing and Printing INFORMATION. Our special corre- 
> spondents all over the country enable us to give 
215 SIXTH STREET, S.E. our patrons the newsin advance of their com- 
WASHINGTON, D.C. petitors and before it has become common 
property. 

Let us know what you want and we will send 

ORCHIDS ORCHIDS you samples and quote you prices. 


PRESS CLIPPINGS on any subject 
from all the leading current newspapers, maga- 
zines, tradeand technical journals of the United 


We are the largest Orchid Growers 
in the United States : : : : 3: 
Our Illustrated and Descriptive 





Catalogue of Orchids is now ready States and Canada. PUBLIC SPEAK- 
ana may be had on application. ERS, WRITERS, STUDENTS, 
pon ge anak LAGER & HURRELL CLUB WOMEN can secure reliable data 
: SUMMIT, N. J. for speeches, essays, debates, etc. Special facil- 
ities for serving Trade and Class Journals, 

Are You Interested Railroads and large industrial corporations. 
In the two most vital ot the in- WE READ, through our staff of skilled 


. : readers, a more comprehensive list of publica- 
ternal eee of the Uhited tions than any other Burean WE AIM to 
States ? give prompt and intelligent service at the low- 
If so, you will find est price consistent with good work. Write us 


Forestry and Irrigation about it. Send stamp for booklet. 
the most authoritative periodical United States Press Clipping Bureau 


=>. on these subjects. 147 Fifth Ave., Chicago, U.S. A. 


The.. PAPER. per tye hay is printed 
R. P. Andrews & Company (tnc.), Washington 


Sole Agents in the District of Columbia for the 
West Virginia Pulp and Paper Company, 
the Largest Manufacturers of Book Paper in 


the world. 
IF IN NEED, DROP THEM A LINE 























In writing advertisers kindly mention FoRESTRY AND IRRIGATION. 
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50 YEARS’ 


eet ae fe 
a cox 
Read ‘‘Irrigation in the A sy a 


United States,”’ by Fred- 
erick Hayes Newell, 
Chief Engineer U. S. 


Reclamation Survey. 


TRavE Marks 
DESIGNS 
CopyvRiGHTs &c. 
ss 5 ‘ Anvene senting asketch pad See may 
~ uickly ascertain our opinion ree whether an 
Price, $2, postpaid to irvention is probably patentable. Communica- 
tions strictly confidential. HANDBOOK on Patents 
ency for Tomy ents. 
> iv 


sent free. Oldest a, 
any add ress. Add ress Patents taken through Munn 
- special notice, without charge, in the 


“FORESTRY AND IRRI- Scientific Americatt. 


A handsomely illustrated weekly. Largest cir- 
culation of any golentife | ournal. Terms, $3 a 


<< a | 4 ° 
GATION, W ashington, year: four months, $1. Sold byall newsdealers. 


D. ©. MUNN & Co,3618ronmay, New York 


Branch Office, 625 F St.. Washington, D 
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UNION PACIFIC 


KNOWN AS 
“The Overland Route” 


Is the most direct line to all principal points west. and offers 
a more diversified route to select from than any 
other Trans-Continental line. 














Every Business Interest is to be found along its Line 


FOR THE MINER 


The great mountains of the West 
wait but the opening 10 become 
the source of large fortunes.... 


FOR THE FARMER 


Thousands of acres of rich agricultural 
lauds are yet open for settlement.... 


FOR THE STOCK-RAISER 


Immense areas of excellent grazing lands van od 
DO NOME . kc cee iserecere cee v4 e700 


FOR THE BUSINESS MAN 


The growing cities and towns of the West are daily offerin 
unequalled opportunities for investment of capital an 
locution of industries which are unsurpassed by older 
sections of the United States ... eee eeececvccccce 




















Inquire of E. L. LOMAX,G. P. & T. As, 
Omaha, Nebr. 
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(College Posters) 


In the colors of the college they represent; size 14 x 22 
inches. They are to the athletic world what the 
Gibson and Christy pictures are to the social world. 






































Price 25 Cents; or any Five for $1 


Post paid, on receipt of price. Write for catalogue 
containing minature sketches like the above. 


H. M. Suter Publishing Co. | 


509 12th STREET, N. W. 
WASHINGTON, D. C. 
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National 
Irrigation 
Association 





























Chicago, New York, Washington, 
1707 Fisher Building. 47 Battery Place, 5 and 6 Glover Building. 


OFFICERS. 


THos. F. WatsH, Washington, GEORGE H. MAXWELL, Chicago, 


President, Executive Chairman. 
JamzEs H. EcKELs, Chicago, CHARLES B, BOOTHE, New York, 
Treasurer. Chairman Executive Council. 
Guy E. MITCHELL, Wasiiington, 
Secretary. 


The objects of the Association, as set forth in its Constitution, are as follows: 


1. The adoption by the Federal Government of a permanent policy for the reclamation 
and settlement of the public domain, under which all the remaining public lands shall be 
held and administered as a trust for the benefit of the whole people of the United States, 
and no grants of the title to any of the public lands shall ever hereafter be made to any 
but actual settlers and homebuilders on the land. 

2. The preservation and development of our national resources by the construction of 
storage reservoirs by the Federal Government for flood protection, and to save for use in 
aid of navigation and irrigation the flood waters which now run to waste and cause overflow 
and destruction. 

3. The construction by the Federal Government of storage reservoirs and irrigation 
works wherever necessary to furnish water for the reclamation and settlement of the arid 
public lands. 

4. The preservation of the forests and reforestation of denuded forest areas as sources 
of water supply, the conservation of existing supplies hy approved methods of irrigation 
and distributicy. and the increase of the water resources of the arid region by the investi- 
gation and development of underground supplies. 

5. The adoption of a harmonious system of irrigation laws in all the arid and semi-arid 
states and territories under which the right tu the use of water for irrigation shall vest in the 
user and become appurtenant to the land irrigated, and beneficial use be the basis and the 
measure and limit of the right. . 

6. The holding of an annual Irrigation Congress, and the dissemination by public meet- 
ings and through the press of information regarding irrigation, and the reclamation and settle- 
ment of the arid public domain, and the possibilities of better agriculture through irrigation 
and intensive farming, and the need for agricultural education and training, and the creation 
of rural homes as national safeguards, and the encouragement of rural settlement as a remedy 
for the social and political evils threatened by the congestion of population in large cities. 
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Any One Gan DRAW 


—perhaps not well, but every person can 
draw a little. Many people possess the talent 
for art work and never realize it. If you will 
make a drawing just the best you can and 
send it to our Art Director he will give youa 
letter of friendly criticism and 


FREE ADUICE 


as to whether or not it will pay you to culti- 
vate your talent. There is absolutely no 
charge for this service. Illustrators earn 
large salaries and the work is fascinating. 
We teach Book, Magazine and Commercial 
Illustrating, Cartooning, Poster Drawing, 
Book Cover Designing and Fashion Drawing 
successfully by correspondence. Write your 
complete name and address plainly on your 
drawing, enclose stamps to pay postage if you 
wish your drawing returned, and address 


THE ART DIRECTOR, Correspondence Institute 
of America, SCRANTON, PA. 


We also teach Illustrating, Advertise: 
ing, Proofreading, JOurnalism, 
Stenography, Show Card Writing 
Bookkeeping, Electrical Engineer: 
ing, Business Correspondence, and 
English Branches. 

If interested in any of the above professions, 
write for our large illustrated book, ‘‘ Strug- 
gles With the World.” It is FREE. State 
which course interests you, and receive one 
of our Employment Contracts; the best propo- 
sition ever offered. 


Correspondence Institute of America 
Box 569, SCRANTON, PA. 











A gift which adds to the outfit of an out- 













m6, door enthusiast or a sportsman, will reach a 
Ke tender spot in his affection. Our catalogue I 
G « l oe isa complete encyclopedia of out-door goods- - 
D A -. @ tents, aluminum cooking utensils, camp out- 
ands fits, sleeping bags, shot guns, rifles, fishing 
a tm if tackle, and a world of other camp necessities. 
fin LA. 
ape ABEROROMBIE & FITCH 00., 
all ry Manufacturers of Complete Outfits 
Ca For Explorers, Campers and Prospectors. 
oS oe 314-316 Broadway, New York, U. 8. A. 
“Ret, 
~~ 





High-Grade 
Advertisers 


FIND THE PAGES OF 


Forestry and [rrigation 


A PAYING INVESTMENT 











mY OD Ws | 
ROVTE 


W. E. HOYT, U. EB. P. A. 


335 Broadway, New York, N. Y. 
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ESTABLISHED 1802 


OTF 


for over a hundred years have been universally 
recognized as the standard ‘of excellence. 


TREE AND SHRUB SEEDS 


We aim to have the most complete assortment of 
Native and Foreign Tree and Shrub Seeds, and 
have collected for us annually all the sorts that 
can be procured. 


OUR CATALOGUE-—the 103d successive annual 
edition—is the most complete, most reliable and 
most beautiful of American Garden Annuals. We 
Mail It Free. 


J. M. THORBURN & CO. 
36 Cortlandt Street New York 

















Biltmore 


Forest School 
Biltmore, N. C. 


Mm OM 


Theoretical and _ practical 
instruction in all branches of 
applied forestry. 


Course comprising twelve 
consecutive months can be 
entered at any time of the 
year—no vacations. 


Object lessons within the 
mountain estate of George 
W. Vanderbilt, comprising 
120,000 acres, where forestry 
has been practiced since 1895 


= = 


For further information 
apply to 
Cc. A. Schenck, Director 

















YALE FOREST SCHOOL 


NEW HAVEN. . CONNECTICUT 











4 


Forestry. 








The course of study in THE YALE FOREST 
SCHOOL covers a period of two years. Graduates 
of collegiate institutions of high standing are ad- 
mitted as candidates for the degree of Master of 


The Summer School of Forestry is conducted at 
Milford, Pike County, Penna. The session in 1905 
will open July 5th and continue seven weeks. 














For further 








information address 


S. Graves, Director, New Hzven, Conn. 

















SUDWARTH PRINTING COMPANY, WASHINGTON, D. C. 














